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(54) mmozm m^im^Mi^>^-y^>^DiiA<DW&^mxfc^tiAy^^)-o^^-^> 
(57) [sum] ifjSrft 

mm] mm&owftmmcGRft/ ytrv vmm 

i 5 s?-^*-^^ ^SftfciMfi, *fflB*fc(4?f 

SrfflV^/titPCRSffr (inverse PCR ; inside-out PCR) £ 

fWrs ft*^-^^^DNACD$B£(;: 



[«*3S 1 ] £fe©J*)#l4y y ADNAtf CQDNABM©— 

«b&, ffii^m^i-j^iEtrrsfc&w^-yx^y 

DNA©«it#8rCfcoT, TfBXfS (a) 75^ (e) 
OIS : 

( a ) 0E£4fc © ff J ADNA®r/t tfcotSDN ABM [T] 
Sr-^tpy/ADNASf^^tfDNACCLjSr, WlllSi? 
[Elite ± <0 N RDNA|B^J[T]CD^fllJl^*#ffi-r6ftilJ 

pi** [ei] «t 9 ■gjBf-srffi*ffliiB»ifimaiD n abm 

[X] -e^OBf U RS!IIS»*[E1] (C J; 5^»**D N AE 

^j^ss^ff iioiD n Aia^jm «r^tf y / ADNADt 

>t[Ll]^M»1-5xe ; 
( b ) »y y ADNASrtf [LI] £!l^[tr*ffiD N ABJIJ-C 

$H^3i*s$it3 rtia?, «gf»fg«IDNASM 

[X] &t^lSD N ABM [T] tf St^y ./ ADNA [CI] £p 

(c) S«!Kyy ADNA[Cl]®#*©DNA«Sr»ffit U 
TtB7 P 9-r^-DNA[Pl]S0 ? 7 B 7-1 , ^-DNA[P2] : 
y^^^-DNAtPl] : 5'^fflffi#t;f(!l]Pi*»[E2]!iJ; 
5§I»r"srffi**JRB»^S«DNAB?iJSr*L, io^ffl 
TWtcWIiRyy ADNA[Cl]ffl-*©DNAi[I]tf 
©DNABMffl ©5' SSMWDNAEMf-ffiWlft&D N AS 

NA©3' 5(5S^DNA^[I]«fODNAE?!|[T]05'5|c 

DNA ; SO 5 

:/7-f-7-DNA[P2] : 5'**i£#fcfMIESt*[E3]t;:J; 

5«jWf5rie*fflis»#B«DNAEjut^ru ao^ro 

Tjii^ftiS^yy ADNA[Cl]©ffi*©DNA«[II]* 
©DN ABM [T] ©5' *KW© D N Agfi^iJ (CfgMlftft D 

NAsa?ij€r*-r57 p 7-r^-DNA-efco-c, gyy-r 

^-DNA©3' *i(M>f|;DNA$C[II]^©DNAEM 

m©5' *S«(cit=^ y yy l#5 i 5 KKW-S ftfc 

iSDNAif «fc ± 9 , Tf3©DNAil[IIimu«DNA«[I 
V] : 

DNA*[III] : m-?7 4-?-DNA[?l]imffi#)t£D 
NA|a?IJS^y7-r-v-DNA[P2]fc^-CDDNA|a 
M©#* U lloMPI*#l§ftD N ASM 

[X]£#tfDNA« ;&U? 

DNAf[IV] : i7'7'f-7-DNA[Pl] ir^-©DNA 

sa^j&t>'Ry 7 -r-7-DNA [P2] Kwmmfr d n aem 

U J.offl|fc»iMB»DNAE?IJ[X] 
Sr^trDNAgL fc^£ 3 ^5»mx.yy ADNASrfr [L2] 

srns-rax©; 

( d ) mm x. y y adnaw # 1x2] ©*« mmm m 

2] PBgf*t [E3] tmtt, LTHIiy/^DNAifr 

[L2']*#, gaftif/ADNAiK-^']*, mw» 

m [E2] t i 5 §J»f *SD N Aia^lJSt/MPW* [E3] ± 



l£ t o T^jfe-t? fe 5 ^3f?tt DNA Sr^SStt DNA^il 

jat» a i 5 ^sae-r^tfinwtis^^ 

D N A iriSS£-tt-5 r. k K £ <9 AD NA[C2] Sr 

( e ) S^^y y A D N A [C2] £$!]«* [El] K «t 9 ffl 
ISM^SAD N ABM [X] T*§J$r LT#bti2)|iftxLy 
yADNA®f^[L3]?r^-yy^ y^DNAi LTdJlR 

1-5 xe» «r^tpr tsr#mti-5^-yy-Y vyDN 

A©S3£?m 

ft 5 D N A 5 r i i 1- 5 M*fl 1 t-E«©iM 
[If*rf3] SMttDNAi\ -7-*-ite?-&^ 

utf-* --ae^a* e> 4 5 d n A-C& 5 r t t -t 
s it i i-fsftroSit^fe 

1 1-5 it*^ 3 (rta«»»^75-?£ 0 

Ifif?*) 5iit«itt51l*i2 7^lf 4 © 

little ] murmmim tmrnmiEswR-o 
mm/mv hz^tzmmt-rz m&m 1 ismrnxm 5 

[»**7 ] RfflRBINK[E2] t«RB»*[E3]^«-* J| 
* 5 Ad PS»* -C? & 5 w t *<|*« i: 1- 5 1 BSW* 

[§t#ii8] r^«(as, ^ttftfe, a*, mtkwim, 
[it *ii 9 ] f»*»t>7)\ # t h m%mmx*hz> r 

t * £ 1"5 If Jit* 8 tetiMtoW&ttko 

nmmi 0] t^t vmmmK -?v*x*h%z. 
t *w®t 1-5 if 9 icta«©Kig*?io 

[|f*llll] ^DNA[CL]^5, v^O^ADN 
ASfjtlr/^TyrAlM (BAC) SfclWfAI 
^fefr (YAC) tpm* P-yftLT/iST^XT*/ AD 

^#mii-5tf*iii oi^ta«©K^& 

[If *II 1 2 ] ,SDN AS?! [T] ©mRNA- 

tgfc P, LJ6 5 1 ro-efc 5 r t 1 1-5 1 
If^ill 1 »^T^(cfB«©Ki£7m 

[lf*IIl 3] ^©^ft'ltyy ADNA^WDNAEM© 

^DNACfiiiaT-fcot^ TfBXe (a) 
(f) ©Xg: 

( a ) flffifcoyy ADNADr^-^&or^DNAE^jm 
Sr&tr yy AD NA»^Sr-&tfD N A [a]*, fflPWlff 
[El]fc± 9 . KDNABM[T]©^«(C#^#^-T5M 
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vmm [ei] j; <o tym^mtemmmmmmD n asjij 

[X] X*®Wr U »JWI [El] iC «t 3«Sr*ffiD N AE 
5J*W*K^rUJ.oRDNAE?!|[T] fc£t?4V ADNAESt 
^•[Ll]*WR-f5XiS ; 

( b ) fltfV ADNABrtf [LI] Sr»§JBf*SISDN AE?iJ"e 
^rt*e^*5rttJ;<9, MPI»*mmDNABB?iJ 

[X]X^RDNABB^IJ[T] £^fr3tt^VADNA[Cl]£iI 

(c) »at^/ADNA[Cl]«3«-*(Z)DNA«-Sr«S!i:L, 
TIE/^-fv-DNAMStf^^v-DNAK] : 
/7^?-DNA[Pl] : ff*WB&\cmimm\B2]\Z.£ 

TaE^SS^y / ADNA[Cl]©-*ODNA)H[I]* 
©DNAE^KT] ©5' *SM©DNASfl?lJ(rfflMW*DNAB 
MWtS^^'fv-DNAT'feot^ gir/y^-D 
NA©3' *ffi^fSDNA«[I]^»DNAga^J[T]»5'* 

s« \c 7 y > ^ l# 5 i 5 f-sm $ ftfc:/ 5 w ^- 

DNA ; RXf 

r/?^-DNA[P2] : 5' *«gj£flf{rMEB»^[E3] K £ 
5§JWr"STffi**JRB»^S«DNAB?iJSr*L, io^ffl 
TilfcRSMfc^V ADNA[Cl]ffll*©DNAi[II]«f 
COD N ABM [T] C05' *S{RtJ(D D N AE?IJ t-tS Mlft ft D 
NAB?iJSr*-f5^7-r-7-DNAT-feoT, R^-f 
■v— DNAC03' *jffi^DNA^[II]tf©DNAB?!l 
[T] <D5' *««1CT=- y >y L#5 <fc 5 ItKW-Snfc 

iSDNAitJBK.t'J, TlHroDNAS*[III]&^DNA«[I 
V] : 

DNAfUlII] : ^^7^-7-DNA[Pl](C+BMW^D 
NAie»tfi^7-f-7-DNA[P2]t^-©DNASe 
M<D&& Sr^JSK* U aoflJEBBMHBUDN AB?rj 
[X]^tfDNAl;SC; 

DNAS»[IV] : f^^9-r -7-DNALP1] i^l-cODNA 
B^JS.^^7^^-DNA[P2](CffiMW^DNAB^J 

Sr^SSHcWU E.oMPg§|«|S^DNAE?'J[X] 
*^tfDNA«, fca»&fcfi»**.$V ADNAPWf [L2] 
£if«-f5Xg; 

( d ) mmZ-tfJ ADNA»>t [L2] <7)*S£ [E 
2]XOWJi»*[E3] X~\m LT«if/ADNAlrit 
[L2']«r^, »»*?Ly/ADNA»f^[L2']*, 0JIS# 
* [E2] }C «fc 5 ^®r*SD N AEM& fM PfiS* [E3] i 
5§J»f*iBDNAE?!lSr#*»7fd»jc#b, J.oR£4!j 
K t o T 5 :*1-3f$ttD N A ^»^*14D NAM 

3 i 5 ftEB^trlMMfclgm^ 

DNAtM$t5rtia9SR^ADNA[C2]f 

(e) »gt^y/ADNA[C2]Sr, MPSBISf [El] te i 9 isO 
Bf U !MOP«*«|ir^itefflPg#» [E4] te i 9 SUM 
fa t£ M PlS^iSfH D N AB?! [Y] *-&tf !)y*-DNA 
SrJf A-t-5 rticiO. SfMEBINBfBlRD N ABJJffl 



XD*BI»DN AB?IJ [T] ^mm^-Wk^fJ ADN 
A[C3]£SS»^5Xf£ ; 

( f ) samy mdna [cs] zummm mi \ci.vm 
mmmmmD n ab^ij m xmm lt# p^sumx.^ 

/ AD N ABtJt" [L3] ?r ^—^t 1 4 y^DNAt LT0IR 

[»M14] R^IHtDNA*, T-AHie^ 
&fc5DNA-C&5rt£i|#«i1-5«f*Sl 3{ctE« 

[m**i5] SMttDNA*. 

tK -AfS^ h ft 5 D N A-efc 5 i f: £#S5t b 

-tf * fc !± 0 7 * * -7 — i? £ 3 - K-r 5 ae^-e *> 5 r. t 
zw®t-t%mmki 5 j::ia«©»5e*s„ 

[19**17] Rv-AHt^s, ^tv>fi/yt 

1 6©^^■fJ^*^i|B«©»^3t*^£ 0 
[If*® 1 8 ] §SE$iJM#if[E2] t*JI8»*[E3]^ll- 

ill 7 ©^Tfta»tre«©8*3£#ife> 

[|f*il 1 9 ] R«JW«[E2] t«S»*[E3]^* 
**SWIWM*-C*>S£ > *W>^<5i^*iH 1 3 7M 

[f*«2 0] am, Jl^K 

m„ 

1 1 ^^mb't^imm.2 0 ts««5^^?i„ 

[|f*3S2 2] R^t htiftUMfetf, v^fca: 
i^#jgti:i-5it*il2 1 {cfs«w8tig*i£„ 

[S*H2 3] RDNA[a]^ vt>^ffl///ADN 
Ai^^^r!)7AlM<*: (BAC) 4fcil##AX 
m&ft (YAC) W^P-yftLT45Ti?XfyAD 

[ W*3S 2 4 ] , J^d N AE^IJ [T] ©mRNA- 

©(E^^FffifcfeLft, B.oK^ttDNAcD|§ilSrpr 
ffifc^UfcStro-e&SrtSrWat-t-SW^fll 375 
SANSS 2 3»^T^^(-fB«»M®77& 

[tf* I l2 5] £V0<DfatE\£V / ADNAcpcDDNAE?IJ» 

^DNACO»i£^ffi-e&oT, TfSXe (a) 
( e ) Olg : 

(a ) tt^*©y/ ADNA8ffM-^feoTSDNAE?IJ[T] 
^y/ADNAiitmDNAKL]^, fflPW* 
[Elite* 9 . ^DNAEM[T]©^«te^-^#*-rSM 
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[X] "fSJSfL, IMlJPM^* [El] J; 5iiOif*«D N AE 
^iJ^PoSi^* LloSD N AE?J[T] fcfftf^V ADNAES 
tf[Ll]£W9W-3Ig ; 
(b) ^y/ADNA»M-[Ll]t, fflRR»^[E4]fcJ:9§J 

M[Y]&tmDNAE?I[T] Sr^tfSHfc^V ADNA[C1]£ 

MK-rsxe ; 

( c ) fJW^gft^V ADNA[C1] CO#* ^DNA^^ftS 
tU TIB7 P 7-r-v—DNA[Pl]&^7-f-v'-DNA 
[P2] : 

^7^?-dna[pi] : 5~ Micmm^mmmmicx 

TMfcWimkV y^DNA[Cl]<D-^©DNAi[I]t 
CODNAE^KT] ©5' *«M«DNABfl?lJf-fflM#J& D N Agfi 
MWtS^^'fv-DNAT'feot^ gir/y^-D 
N A © 3' ^ d N A ^ [ I ] » D N A ga^lj [T] CO 5' * 

DNA ; RXI 

TSEtcRai^y / A D N A [Cl] COffi*CO D N A#i [I I] * 
COD N A|S?[J [T] C05' *ffl«cO D N AE3*J frfBffi ftjft D 
NAE?lJ£^57 P 7'f-7-DNAT*fcoT, R^-f 
■v — D N AC03' *S/!)SfSDNA^[II]ipCODNASa^J 

[T] cos' yy^ L#5 <fc 5 KRW-Sfrfc 

«fc 5 D N A J: »K TlEcODNAfC [ 1 1 1] XtfDNA* [I 
V] : 

DNAfUHI] : ^7^fv-DNA[Pl]l:«W^D 
NAE^J&UW^^-f ^-DNA[P2] tlH-ODNAE 

ramDNAi;S(/ 

DNAfUlV] : fS^7-r^-DNA[Pl] i^l-cODNA 
EM&tFR;/ 7 4 ^-D N A [P2] (d WW ft D N AgB?iJ 

Sr^Sl^L, E.of|iiJp^Sfg!iDNAga?iJ[Y] 
Sr-^tf D N A*, t t>h ft 5 X. y / ADNASrJi- [L2] 
£ff«-f5Xg; 

( d ) mm*.?/ ADNASrtf [L2] cO*S^ft!IJPS»* [E 
2] &tfiM PJIIf * [E3] X-mit L 7L*f J ADN AUtJt" 
[L2']«r^, KiifeyyADNAifr[L2']^ ftljffigf 

* [E2] ^®t*sd n Aia^jxt^fuj mmm mi \z x 

5^»f*ffiDNAia^J^#*cO^S(cWL, J.oR£* 
l: t oT^*T*J) 5MttD N A^S^-MtD N Ai« 

DNAtig$t5rt(a!)ftt^/ADNA[C2]^ 
fffS-fSXg 

( e ) WHtt^y ADN A[C2] £fflPW»[E4] ± D ffl 
KB^Si«DNAE?!I[Y]-C§JBfLT#P>Jb5iB»A.^ 
7 AD N ASFf/f [L3] ^-f—^f^r ^ y^DNAi LT0IK 



[Sf#l2 6] SMttDNA^, T-*Hte^-*» 
bftSDNAT?&Sri:*««i:-t-53e**2 5 icfB« 

COMit^ffio 

[Wt*lf2 7] R^3tHtDNA#, 
t)ty#-^-lfi^t)4SDNAffc5ri^»i 
■f Sit** 2 5 lc|Bito«JfcWfe. 

[»**2 8] iy^^-KW, ;k-y7i7- 
«fcBS7?^- ^ «r 3 - K i" 5 it e^ 1 -e & 5 i f: 

[|f*ll 2 9 ] Shr-tfHftfc^tf*, -»I 

ttjteT-T'fc s r t t -r s mMm 2 5 t^w** 
2 s ©^Tfta»KiB*©Si£#ifco 

[If *lf 3 0 ] [E2] t WISP* [E3] p|- 

112 9 <^Tft;Mi1B*©»3&fr8x„ 

[it** 3 1 ] mmmmmi bfflmmmiw-]&&* 
gftzmvmm-c&z r t £#mt-r 5it*H2 5 75^ 

[If #il 3 2] WftS*. Si, H^iij 

5 nmmm-s 1 co^-fti^taa^cos^Tj 

=. i: £#m 4: i"5 3 2 fcfB*0>»3S#ife. 

[W*fl3 4] R^t MttgJMfetf, ^U*5i 
i: fcWfti: i-5M*fi 3 3 K1B««>K3S*«fe. 

[If*li3 5] ^DNA[a]^ v|>^©yyADN 

AWf^Sr^^^yrAxifefefr (bao tfc«i#Ai 

(YAC) ^l^n-yftLt/^v^^y/AD 
N A m K CO BAC 7 4 rf 7 9 - b M 91 S ^ 5 t> » T? fo 5 
^ t ^#mirt-5ff*Jl3 4 (cfa«co«^?£ 0 
[If ** 3 6 ] &&mt>K RDNAB^JtT] cOmRNA-- 
cote^^^fgfc^Lfe, J.o»^*ttDNA©|8mSrBr 

£lf*il3 5©v^f ! ^^^^'fai^c0Kig^ o 
[W5R3S3 7] itKDftffittT-V^DNAtODNA 

7-4 y^DNAfflSS^Stfeot, TIBXS (a) 75 
31 ( c ) coxg : 
(a) »£ft»-?V ADNABftf-C&oTRDNAE^IJ 

m sr^tpy / a d n abt^ [li] t mvmm [ei] -r^if 
wii'Sfwiss^isaDNAE^jm £*-r 2>!§§i-<y ^ 

-DNAt^?)!5:5S^y/ ADNA[C1]C0#^C0DN 
A«%»MtL, TfB^7^^-DNA[Pl]^V9^ 
■7-DNA[P2] : 

^9-f^-DNAtPl] : 5*5|digififi?tMI!B»^[E2]J::J: 
>9«»f«Ttg^fl!iJPSIfigigiiDNAEMSr#b, ilo-^co 
T«(-^^^VADNA[C1]C0-77C0DNA«[I]^ 
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ODN AlB^IJ [T] © 5' t^SSHIJ© D N Agfi^lJ icMW ft D 
NAgEM£rfrf 3:/7-f^-DNAT*fcoT, K:/^ 
V-DNAC3' *ffl^!SDNAfi[I]^<Z)DNASB?lJ[T] 
©5' T D >- y-f 5 i 5 $ tifc^9-r 

^-DNA ; RV 

~fy^ t — DNA[P2] : 5'*iSB!ffiftrft[|S#^[B3]tj; 
9«JBf«rte*ffl|5B»^i8«DNAB?!l«r*U, io^co 
TJlE^RSIt^y/ ADNA[Cl]Offi*C0DNA«[II](f 
WDN Affi^J [T] ©5' *ffiW© D N AgB^IJ |C*gffi|$ft D 

?-DNA(D3' 7tcffi^RDNA«[II]ipC0DNAia?IJ 

5DNAifi|i|{Cj; 9, TfBDNAgdJIIlSXFDNAgi 
[IV] : 

DNA«[III] : iS^7^-7"[Pl]^WIWftDNABa 
WA.Xffi.-7 7 4 -v-D N A [P2] t [H|-© D N Aga5iJ£# 
* ©*Sfc* U J.o*HS»^fg«D N AE^iJ [X] ^ 
frDNAH ; 

DNAf|[IV] : IS^7-f^-[Pl] t[^-»DNA6a^iJS. 

©*«t# u aoMPi»*^D n Aia^ijtx] ££tf 

DNAI, t^fc/£5aiftA.^/ADNAWf>i-[L2]tP 

( b ) / A D N A»tf[L2] ©*K£»»i!f 

[E2]&t>**IJPS»Jg [E3] "CMft LTll^xy 7 ADNAlr 
tf[L2']fcflK BGWft*.^/ADNA»f^-[L2']^ » 
»Jg [E2] K J: 5©*f*«D N AE^J&tNMISflME [E3] K 
iS53Wf**BDNAE?iJS:#>fr©*«|c:Wf «tt^*fc 
t o -C^*-CS> 5 0*£D N A t £j$ $ -frS r t in i 9 

&:R£VADNA[C3]£HSW-5I&; 

(c) ADNA[C2]£HPWig[El]ir.£ !> ffl 

P« igfgfUD N AEMLX] -VWm LTfcfeft.&tt**.^ 
/ A D N Agr/f [L3] £r y T 4 > 7D N A t LT 01(51 

A ©Strife 
[W*3I3 8] TtaXS (a 2) ( a 4) : 

(a 2) XU (a) Tl#fc»&^yVADNA»rML2] 

srtiaot^/ADNA [C2] &p 

(a 3) «^^RS«yyADNA[C2]T^R^-TS 

r t tr j; 9 # e>*i 5^fttii&«±£i&*T 5 r t K i a 
WHfcy/ADNA[C2]ftii(li-53jS ; 

( a 4) tmVt^'y ADNA[C2] £«|£fiPSfS[E2],&tf/ 
T, 3fM©S©S»lft^y/ADNABffr[L2]*P3a-r 

[|»*3S3 9] »»DNA^ ( T-j&Htfc^ 
e>6SDNA^5rt*W»tt5?l*S3 7tfcii 



[I»*I4 0] SMttDNA^, ^-*Hte^R 
T5lf*H3 7 3 8 icf3«©»3£77?£„ 

-t? £ fcii 0 7 y y a - K-f 5 Ifi^ffeS r t 

?r#mi-r5»*ii4 oi^taa©K^?£ 0 

[fflf#*4 2 ] B»JPSS*[E2] fcMPS**[E3]^- 

[Hl**4 3 ] RftlJISW* [E2] tfffllElMf [E3]tfS£-* 
Mft5#*T-fc5rt^#mt1-5tt*fl3 775Sft* 
il4 1 ©^-f ix^^laa©»i£*«feo 

[»*«4 4] ^Ptlftft, M£u jg£Id 

m 0 

[11**14 5] gffifS*^ #fc hHta»«cCfeS 
r t %<m t-FZ §3*1 4 4 ; ,^A©^i;',.; ;i i,. 
[|f*Jl4 6] R^t h*fL»ft^. N"yxr*fo5r 

t fc^mt-rsifoRjJU 5 !ci-a«©s^*&-, 

[1*54 7] ADNAW>t[Ll]^, T<7^© 

^yADNABr^Sr^^xyTAXifefeft: (BAC) 4fc 
!±!ff: HtAXlfefefls: (YAC) 4^ 9 n — > fbL T ft 5 ^ y 

^ y y a d n a mn © 5 ^ 5 y asu s ^fc y n 

-V*ir^Six2,^^xyyi,DNA»f>t^fi*1-5t 
©-CfeS i t 4 6 tc|H*©Kjg* 

ft, 

[Sf*il4 8] fgS^yV ADNA[C1]^ N &£.®<D 

a d n a»t^©#^ t mimm mi r-mm «sm^mwm 
mmm d n ak?ij ra *r 5 yy-DNAt^^ 

&45»iI©S^yADNA^t45f/ADN 

113 7^f»*«4 7©V^^^tfa*©»ig^„ 
[W*549] iy/ADNA7-f7'7y-^ 

y a d n a £«&© y ^/kSr^r-r 5 w y n 7 s u- 

h (-ga« LTft 5 9 y AD N A9^ ^5 5 — t?S> 5 r. t 

^mii-5tt*ii4 8i^taa©K^& 

[tf*l!5 0] iSt^MDNA^lCttttS^' 
/ADNAiitC^^S, ft5 7^»12Kb-?fcg,ri: 
^mtt-5tt*Il4 8*fctt»*«4 9^E«©»3t 

[1*«5 1] ^5 75M^12Kb©A§$©^ft©yV 
ADNA|f^^fi^?-(^P-yftLti5a 

aswyn-^^tftsyvADNAifM-y^^yy 
[i»*^52] if/ADNA7^y7y^\ «y 

liiaffiLTft5rt^#«t^5ffj}t3l5 llrfB*©^ 
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/ADNA7^7'7P- 

[ftsRJS 5 3 ] f»*JS 1 75Mft*« 5 0 CD^T Ji*»fc 
BBKOJBi^ffiK: ± 0 # feftS ^—i^ -O^D N A. 
[SMSI 5 4 ] rtfttt^ 7 ADNA^cD-gBcODNABE^ 

7 £f#*rf 1 BSfiM&S 1 2 4fc(*ft*^ 3 7 

-^f^y^^-DNAfiML, 11^-7*7 

jtroJigs, Krt£ffi$V ADNAtC^-^f^y^ 
^-DNAaS»&**VC^5SHfl&, ftBlfcfcii^A' 

[If 5 5 ] rtfttt-^V ADNA^CD-^CDDNABE^ 
MfilL^ -77 1 -r y 7X> N A t tmtkVSiV / A 

d n a t <vm »fi mmMz.(D%g^ m^mtv ;adn 

WHS, JNrtfifctt^-f^fraBUU 8t#-fS^i:i6»6 

[»*gt 5 6 ] mm* it it ? -< <am»\ 

a) »IS, Slmt*fctt^^«)rt«£tty/ADNA 
©#*©DNAl^»StU T!E<D7°7-'f-^-DNA 
[P3]S.t^7"7-Y-7-DNA[P4] : 

y7-fv-DNA[P3] :i^-y7-fy^^DN 
A©-*ODNAi©3' MlO»!Jy*-DNAft* 
© D N AKM&treftfc: 3 fflPgH* [E4] (C «t 5 $ 
»*ffiDNABEMc9-^t@»&DNAgE?iJ£#T5 
^-fv-DNA ; &U\ 

y7-fv-DNA[P4] : 7*7V y^^-DN 

Ac0ffi^c0DNA«(^4tl5!^*ttDNAc0-$|!c0 
D N AlB^Ji^MKj^D N AK?iJ£r 4Tf 5 7°7 -T -r- D 
NA, £fflvvfc#!J — ^*«SJj?^±5DNAii(B 

b) ± t) DNAcDif ^Sfg&lbtLft^lffl 
IS, «*fci47^^^^[H^L, [sUIXTSXg, £^ 

tr n t zmm t r s 5 5 fcis«(DSit*& 
[swss 5 7 ] rms, «b is* fc » 7 -< /vx <Dmm 

i)\ TbB»X@ : 

a) mmm, »Rf;i±wwfflW/ADNA 

CD#^CDDNA§|£rg#Mfc U TfSC>7°7'f v-DNA 
[P3]&tF7°7-l'-?'-DNA[P4] : 7°7^-DNA[P 
3] :^-y7-fy^^^-DNA©-^ODNA« 
[I]®3' *S«c0^y ^TJ-DNASifcCDDNAgEMK: 

t>^tK-BS-T5fiijps»*[E4] tj;5§iif*fflDNAsa 

M®-§|5i^@MW^DNAia?iJSr#-r57°7'f-^-DN 



A ; &ti\ 

7°7-f^-DNA[P4] :S?-77-fy^^-DN 
AOffi*-C0DNASP[II]t^*tt5^3K14DNA©- 
SBO D N AE?!I tcffltttt* D N Afffl £*-f 3 7° 7 - Y t 
— D NA, £ffl^fc#!M7^i?ji§lEJSfcJ:5DNA 

««tff 5XSB ; 

b) <£ <9 DNACDiig^lgfebti^V^B 
IS, »S*fcit7^/V7^^IS-r5Xm ; 

c) igb) x-mmztifcmm, mm-§ntttvj*x<D 

ttt^/ADNA«|-*©DNAlS:»liU TIB 
»7°7-r^-DNA[P5]&tK7 P 7^-r-DNA[P6] : 
7°7-f-7-DNA[P5] : ^-^r-fy^^-DN 
ACDl£DNA§|[II]©3' «IOi5yA-DNAft* 
<D D N AIE^IJ&U^H PgT 5 «@f Kf [E4] 
W**DNABM©-&fcfflMttftDNAB^J£#?-5 

^7Yv-DNA ; &t>\ 

7°7-f-7-DNA[P6] : SS7-77V y^^-DN 
A»l^DNAil[I]ir^-*tL5fS^*l4DNA<Z)-$|5» 
D N ABE?tJ W f£ D N AIB3*J 5 7° 7 ^ - D 
NA, fcMvyfc#M?--l?*KRJ6K:i:5DNAii« 
£tf5Xf£ ; Sff 

d) 5 DNAcD^M^ll&btiftv^lfl 
IS, »S*fcii7^/V7,^^^L, 0lRT5Xm, ^ 

^, TfE»X@: 

a) mmm, mw*it\tv<<;i>x<Dpi&&r;j»DNA 

<D%-*<DDNAm%ffiMb U TsB<D7°7-lW-DNA 
[P3]S^7^v-DNA[P4] : 

7°7-f-^-DNA[P3] :S^-^7^y^?-DN 
AO-*ODNAi[I]©3'*fiW!) y*-DNA 

ft d n AsmRvzti i- ws-r s ft^j mmm mi t ± 

5«Br**BDNA|B?iJ©-S|5{c:ffi*6<]ftDNAE?!lSrW 
T57°7^-DNA ; StF, 

7"7-T^-DNA[P4] :^-y7-fy^^-DN 
A<7)fdl*-(7)DNA®[II]^^*ti51^*ttDNA<7)- 
gPW D N ASB^IJ tffi«6«J!fe D N AIEM Sr^r-f 5 7°7 -f T 
— D N A, &fflV\fc#y>*5-i?&«£jSfc.fc5DNA 
tttg*tf5Xg; 

b) ¥>vnMMmxc£ <o T>NA<D%mm#>tbtite^m 

US, Hffl£fcS4 7^/^£^/tT5X@; 

c) Igb) TIH^^ttfciBIS, »«*fc}4 7^^XCD 
fl4tty/ADNA©#*©DNAlS:iitU TIE 
©7 , 7-f-7- DNA[P5]W7"7-f-7- DNA[P6] : 
7°7-f-7-DNA[P5] :^^7-fy^^-DN 
AC0^DNA«[II]©3' *ffi«COSy y-TJ-DNAS* 

co d n AB^&tf^riifc rst 5 mmmm Mcisgi 

W**D N Afi?iJC0-^i^gMW^D N AIE?iJ^#T5 
7°7-f v-DNA ; KU\ 

7°7-f ^-DNA[P6] :i^^7-fy^^-DN 



A<D^DNA^[I](r^|xS^*ttDNA©-gpcD 
DNAffiM(-ffiMte*DNAia?iJSr*-r5^5-f ^"-D 
NA. *fflv>fc*3^9— tf«BKJSK:±5DNAii(B 

Srfl 5 IS ; 

d) y/MtftSc»tJ:9DNA©iSB^B»e>*i,JS;v^ 

e) ^-^TV y^DNA©#*(DDNAi^i 
U R7 c 7-r^-DNA[P3]Sr/^y-r-^-DNA[P 
5] v yfc y ^ y -i?*K®SK «fc 5 D N AitfBSrfr 

5xe ; 

f ) mmzhtcBNA^&JttD^imcfttti-zmmm 
mmmo n ae?u ra k mm-t a w»j© d n asjij 
jg-t-si® ; 

g ) x@d) t?ras§jxfc«BR 

rtfttty;ADNAO#*ODNA«*MtU IfM 
f ) -t?^$tLfcDNAe^^£tTl2»^7^^-D 
NA[P7]S.D57"9^^-DNA[P8] : 
;/5-r^-DNA[P7] i^-yf-fy^^-DN 
A©SDNAf[I]ro3' *ffl«{C»-f?>«i»»lSI!& 
D N Affi^tJ [X] RU^ft t B^-T 5 ftllj© D N ASE^J © 
-§B!-ffi*W^DNAga^JSr*'-r5^9'Y-7-DNA ; 

7°7-r-v-DNA[P8] :^-ff^y^?-DN 

a ©rd n a« [i i] m' nmmz&&r a imisiMmn 

D N Affifll [X]3t0t**xKMSf1-5 rtflltf) D N AE50 © 
-^Srffi*W^DNAK?lJ^*i-57°7-r^-DNA, 

Srffl ^ fc y * 5 ~£*flRtf:K: iSDN AjftgSrfr 5 
Xg ; av, 

h) ?}Vm%MW)\Z.i. <0 DNA©it*g^M*b^5*ffl 

us, ffl»4fctt5^r^*insu mux-tax® : 

tf r i SrWm 1 1" SM 5 5 
[ff**S5 9] tt&fcOJM&tf, Wtft*, ft*, JS 

^©«T*& 5 r t t -T 5»#* 5 4 75Sif *S 

[«56 2] S?-^f^y^^-DNA^ 
1 1 , f»*fl 2 3 , 35f fctiti*g 4 7 

© i ^Tti^^r fa«cDKig^(c J; <o Kit § *i,5 * - 

i imm^mm^m. 

[»*^6 4] W&mi>K ^DNAia^JCOmRNA— ©(E 
^Sr^fgfc&L*, J.ogE^*14DNA©|Sm*BriBfc 
& Lfc 5 1 5 £ k 1 1" Sff**! 5 4 75Mlf 



#«6 3©^m^^lS«©SSlag*ife. 
[Mfjfc* 6 5 ] 5 4 6 4 ©V vf ^ 

6 6 ] if 6 3 imm^n^m- ± v # 

T15 (a) (e) ©I@: 

(a) «tt#fc mt?L»fe[A]ro§»Wt, ft*«6 3 

(b) s*a»^sfflws:, hm%ws®m<z>* 

( c ) wm#z hm%mmmtfittm-tz>M&titz.tt 

*H4©JI&IS[P]£#ai®, 

(d) tib (i) (2) ov^na»©xs : 

(1) RJ&J![P]asj£ftLTft5ittt#fc FnjtfLS*[C] 
Srtttt* t K m%M® [D] 1 £6 $ tfKBttt^ fc b nffL 

LDJ ftm-t 5 ttttS fc («{t//)EfK LQJ ^51 
S ; t.tcit, 

(2) RJ&ii[P]ASfifeSL-C*S«tt^fc h*fL»^[C] 

*tri*t Mifi?fLi)t)[Djt5cBa^*«M : .#t h»flfL 

[C] *sai*-t- 5*ttt4 fc tt«H40Ji&ja [Q] Sr#5 X 

S; 

( e ) ^Jl& iS [Q] ^S^^ft U-C * 5 Hffi * fc ««ltt©* fc 
,f ; R^x.*t hitffL®)^it LTtl-SX^, ^Pj^S^tS: 

6 8 ] ^mtt^^ t h *f l»» [a] t mmmp 

5I**3S 6 7 icfa*»»^fc 

[it 6 9 ] mmmp t h ffiu« la] t ««ti4^ 

[Bf#*7 0] W*Ii6 775SW*3I6 9CDV^n*» 

(aa«©»jg*?£T&oT, ^btre^xm (f) s 

V (g) : 

(f) TE (1) (2) ©vvfjiaxonje : 

[E] Sr«H4# fc b * ?L»% [F] t $ *R«H4* t h * 

%mm [f] 3*s mm-r 5 *nt 4 fc ttumt© j&jfi m a x 

S ; *fcf±, 

(2) X© (e) T*#e>*lfcl«tt»mx.#fc b*?L»fe 
[E]tr«tt*t bnf?LSj%[F]t^ia$*!«tt^t b* 

gjbft [e] (iss-r 5 *ttt* fc (i«tt©j^i? [r] 

( g ) [R] ASfigfi LT t£ 6 *ttt* fc (i«tt©# t 
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■f 5 tttt* fc t»tt©S£# fc b * f Lftfe [G] U 

nmx.# i: h *? Lft« t lt#5 is, a» e> « * r. t *■ 

[ft*Jl7 1] RX@ (d) ff\ *H4#t h»i?LS* 
[C]&«H4#fc hntfL»*9[D] tSeS*K«tt*fc 

sub* [c] a* mm-r s *ttt* tan tt©jM?ifi m irtsi 

© ^rt^}cfE«©»w£o 
[swas ? 2 ] iis ( f ) as, t&mm^# t m* 

?LK*[E]£tfitt^t M*?L»«>[F] fc?£E**K«H4# 

fc h m%mm m # mm- a tH4* fc « tt ©i&is m & 
# a rs^ * 5 r t -r a it # ri 7 o * fc ttit 
*ii7 1 }cia*©5Hig*ft„ 

[fisftJg 7 3 ] SDN Aga?IJ©raRNA^©e 

t«r*!f«t-rS»*3S6 7 7!rSf5ftif 7 3©^TtLa^ 

Siot, TIBX® (a) Km (c) : 

(a) mcBNAy4zfy}}~-<D&*<D?u~-y\Cttl< 
T, TIB7'7^-7— DNACPll&tFy^-f^— DNA[P 
2] : 

■7y4~?~- DNA[P1] : ^0fa©c DNAO- *ODN 
A^[I]0— §P©DNABa^lJ{CfflWW^DNASa?tJSrW 

3' mmmD naueu ©-ihs©d n ae^jcds* 

}CT=-U >-^-T5J;5(-lStf-$tifc^9^^— DN 

A ; Rtf 

7"7-r^-DNA[P2] : fj^il© c DNA©W©DN 
Am [I I] D N AIB^IJ iCffiMfftti; D N A@2?iJ 

tS^'fv-DNAtfcot, f^^v-DNA© 
3' *«a5^DNA«[II]©-a©DNAia^J©5' 

K r = - y v ^-r 5 £ 5 i or tf- £ n fc 5 -f ^ - d n 
a, fcjnv\fc8W!;*5— ^a«s^i-j;SDNAj«iig 

£K^X© ; 

( b ) y^m^s^ iODN Ammtwt) 

-^l^-f 3X@ ■ RXI 

(c) !JC^£Lfc^-^£&#-f5Xf£, a^ftSSf 

[ft*Jl76] acDNA?>f^J-^ #*©^ 
n-^£#»©^/v<lr*-f * n^v- M^CM 
LT ft 5 c D N A 5 7* 7 V ~X°h 5 - t £ -f 3 
ffsftlg 7 5 C:fB*©*?£„ 

[M#*7 7] S9fM©cDNA3S, ^—^5—7* 



-fi^^u-A (ORF) £#tfi tSr#»t-t53»** 
7 5 SfcfiffjftJl 7 6 iCfB«©*ift, 
[IfjftJl 7 8 ] WiPjfW.<D c DNA^> 3' UTR, OWRXf 

[ft*S7 9] i/7^-7-[Pl]M7'7^-7-[P2] 

©#*as, TfB©v^ma> : 

(a) R3fM©cDNAOORFtT=-9V^i-<5 ; 

(b) -*aS»Bfa(OcDNA©0RFjCT=--y^^ 

u &ifft*as»9fa© c dna©5' utr{ct=- y v 

^1-5 ; 

(c) -^aSRF^M©cDNA©ORF(CT = -y V? 
U SU^^/S^fM© c DNA03' UTRMT-- V ^ 

; *fcii 

(d) — jjtfWifftW.'D c DNA©5'UTRtr:T-— V 

U &XMjjtfWffi\M<D c DNA03' UTR^T^- V y 

>ft 31 7 5 75Mft>ft^ 7 8 ©V^tia^icfB«©*& 

[ii5ftll80] icDNA7^77p-^, *fLft^) 
©mRNAtC^fSf S cDNA©7-f7 , 7 y — t?fc5- 
i%#»i:-rS«f^Jl7 5 7jSl^ftifl7 9(Dl>fliit 

[ffsftilsi] RttfLlij^as, y^hSfc}* 

[flM8 2] IB?iJ#^2 5CIB«Sn5r5/IWa 

[»*«8 3] Ba?lJ#^2 4}CfB*^^SSSia?lJSr 
t&DNASfcW©!^ 

[ffsftilS 4] IB^J#-§-2 4(CfH*§^5fiSia?lJ© 
igSS-§" 3 775524©ikS£r^ti>D N A * fc fi^CDgf 

[It*ll8 5] gB?iJ#^-2 5icfB«$fL5TS/liia 
?lJ£*1-5 ^ S fc(±^©»^„ 
[It*ll8 6] ft5ftl|8 2 75Mff5ftJl8 4©V^tL^ 

[i#5ft3i8 7 ] ftsftiis 6 icmm<vm^? 

[0 0 0 1 ] 

y / a d n a <d mm \z ffl ^ e> n s ? - fy- a s tnm. 
ift, cDNA7^'7 > 7 y-a^ffawcDNA^n-^sr^ 

^ y-^y^-rs^&^w-rSo 

[0 0 0 2] 



DNA©0rS©aMfc (gteDNAK^iJ) SrAfcKJfcflE* 

na (?-yf-f>w?-) t«w-eA*«jicfi^ 

ABE^J*fcR**ffi*-^>f ^DNA*!^**!.* 

-e*)5 0 *-^>f ^DNA©«£&jgi33J;iSifM-3 
r t J; 9 , SWWDNABJiJf ©ffM©SS^fc^-*tt 

NAmm t 1 «t 9 sswdn abb 

[0 0 0 3] £ i 9 , rt^tt^Z ADNACO- 

(1) ^ffi^oTV^V^ft^tt^^SLfc 
9, fcSV^il^t (2) £^fcoT^5£i&5^«rt£R 

»1-5rt«s-et5o M# (l) tt, «xf^ ^ftrofc 
ff A1" 5 r t J£ J: 5 fg^a^ttg a ■&* 

U£thX\^ (BB8W«&l?H&#W091/06667ft£) „ 

[0004] ffi^mmx.i-J;5^ 
-^y-y*x^y*t±, (2) cog ft. Hilt,, @tt 

^-^fyy^DNAftfo^fttv-*-igf (#| 

if, ,«i^t h*?LS*. ,«i»f, «kx.<M/w 
[0 0 0 5] ^cot@^li^x.(tj;5v ; -y^— i^r-fy 



■y7!7 — if jte^ 0 y y y -^-if & if) & 

1 o#Ji©*5i^it^£SsmT>rf6ft i 5 ten 

sftfc*— 5*7^ y^DNA^v^\ mmr-hz 

rtffiffitfi^o-gs© D N AE^ysR y -itfi^ 

t -7-* 1 ^ * 5 D N At'II £ tiS - t IC 

[0006] j v?Tvymm*?j vtTVYmmxit, 
(omit*. ^-m^nmmh^^im^KD^n^a: 

m- Z> r t ic i 9 , R^iSttft $ = - Kf 

[0007] y y y ymm^y ymm 
1$, Kfifi©/ y*r? Hfi^y s/yr^ ^i^)fet^3v^ 

t> 9 i-#A ^fltz.9f^&<D;Vi/y y -if ^ (3 y ? 9 v 

itmfc^<Dmm&mcimte4-wmfe t <nmt> vtmb 
fr-te&G-iwi, my v y-r>«a^ y <y?4>mm^n 

#-r 6 be u y -*fs^ %mm-r a «tt 

t LT^jte^^M^S^Sro^WJfc lt Masses 

[0008] mmmm^Kx^^-y^-^T-^y^c 

y-<yy-) rtfttty/ADNAfoswDNAE 
?9©±jit©yy ADNAsaywcffiiHj&DNAiayik rz? 
mmD n Asa^j©TBft© y mdn ae^ij m n d 

NAga^JSr#*»*SiicWL, a^2ocoffiH^DNA 

*«ig^#^5„ ^^f^y^'DNAiWttyyA 



yr-fy^DNA©2o©ffiifi»#*/>/i< 1 

4 ^^DNA©»lig©fc*ttt, S«rt4ttDNAS5II 
ADNASr^n—^y^U fl? 2 ocoftl^ft 
S«tfVADNAe#l«r#a&£asS>"K ffiEliB*;UB 
^-^f-fy^DNA ©«36lcj8^TI4, 

[0 0 0 9] M;U4\ / y^r? h'v^^fesvfi/ y 

•??*<DftiH4^/ADNAtprafcSDNAll?IJ (^W 

5 „ 

[00 10] (1) gWDNABfl?iJcO-a«DNABE^J 
SrSt»DNAlB5!lSr^tfDNA{c/>>r^y 
'>#< ObpfiJUKOSSftSrW-fST'ia-^S: 

TISLfcv'?^y/iDNA©A7r-^7-l'y7y 
- Srffl v^-C ^ 5 - ^ W ^ y y-T -S— > 3 v Srff v \ K 
*»DNAB5!Ift^triMiy/ADNA*S^o-=-^ 

(Crunsteink, Proc. Natl. Acid. Sci.USA, »72#, 
853961H, 1975^) 0 

*p*T??Hf t L T # ?, n 5 y y A D N A Bf S: K 
WLT^^co^V ADNA»ffr©ite-7-co^:t * SrftW 

[0 0 11] (4) Ttaxg (5) T'l«t5 2o©^ 
/ADNA»f>H-SrPS*-f 5fc»©^S*»^ffif»S:# 
Sfcfct, R#W*S*£S(-Rft#^V adn A©»J|fi 

(5) &mmi>NAWM<?>±mRtfTm\ztiLWi-z£* 

V/ A d N A %m S fti&l RBIPiff -CSJBrf - 5 o m t?# 
>f ^^DNAropSSgK^Ee-f-SfflPlDNAE^Ji: b 

(e) ^>me>^-%-mfc^i>mm,^mt££ 



(7) MSB (5) tIfiLfc2o©ft^y ADNAgfi 

[0012] JifB^ffiici?) gKio^-yr^v^DN 

J3 0>8HW«r&Si-?-So *fc. ±3£©£ 5 
tCisv^a, TIB© i 5 ftft3£±<©fflilS£gtt 57cit 
•Cf4<a*(0«lift»fffti653lti-5. Xg (1) \c» 

Mi" 5 fc » K tt, SKID N ABB?U©i£SK?^4>* < t 
hm2 0 0bp£t±ftS$il-C^5r t^g-efe5o 
-T-^idiS^tbTV^-e^^E S T (Expressed Sequen 
ce Tag) ftifil, lgSft^2 0 0 bp^iS/cft^t© 

«J D N AIE^IJ t "f - 5 ft, ^yr^^DNA© 

fESUi*Wte-C&3o XS (2) t&tf5:/9-7W 
yy ^-if—>3 ftlt1t«iSISr«*3*a«*b*v^ 

^ ;/ y if- ^ g y t i q siStt Sr £1 o T Pitt:/ 5 - 
iS'fclBIS+SfcfcKH:, tt>3liIco^-Sfe# 

[0 0 13] XS (3) (4) fcfeVTiS, XS 

-offers y y ad n a wftn&x znm&mm l& 

[0014] /y^7 l 7l>vi7^&5V^/'y^^yv 

^»$t^,fc^'—7 ^ X^'^^DNASrfflV^r, / yPTty 
hBimmm (Embryonic stem cell ; ESjWS) 

(8) jE^^^©g*t^^^^#^tt5Ktt#» 
(Embryonic stem cell ; ESMS) ^— ff^l^if 

^ P-f y-^i^ i/ 3 yf5 (Proc. Nat 
1. Acad. Sci. USA, Vol.77, No. 12, pp. 7380-7384, 19 
80 ; TfcH^fFfH 873, 191^4^8) „ 

o) wmmmtm.?; ADNAti^-^r^ 

DNAt©fB ^»*X.©S*^ C SfS^fttt^V A D N 
ACS?-yT-f y^DNA«SiifcE S#MS£r, 

4 y^DNA©^ C>fc^«t<firB-r5«rtftffiy/ AD 
NAOfEftKO^SSBMSrStKtl-SnfcT'^-l'T-tSr 
fflV^fc/K y 7 ^^-ifSfiSlS (Polymerase chain react 
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ionjPCR®^ ( RUS^-if*! P C RS • Sfigifr 
MPS J , #fttfJJK*S^tfc»fi\ 1992^4 if) ) iciS 

*rf-Sr£U:J;!J3BiJU gft©/ y^T>7 rESSMS 

[0 0 15] ±fBI@ (9) ©<fc 5 &P CRISES 

x -r n a© s e> fc*mi icflnii- / a 

W^D^^-Vgy (Southern hybridization) 

W4/ y ^ >-e s«©#$i}i, «*l*tft^^Jp^, 

mm t %ti z&m fctsto^ot, 

[0 0 16] iaoi?m<D^-yf^^ 
DNA«^fi©fc*©y-yKZ) lot Lt©yy 

-) tHfl6{C x -^^t hOcDNA^-f^y-tmiR 

A¥"STliE"C&£o cDNA7-f:/9 y-^i4S^cDcDNA7 

6«©£;ft£ 3 - tf— TV y -falsify 
(open reading frame; ORF) fo5 t >{40 R F {CjPx5' U 
TR^3' UTR5r"a"tfcDNA'7^r ^5 'J -*S*firF«Wf, E¥ 

[0 0 17] CI (D'&S: c DNA 7 4~7*7 V-^^4zfV ¥ 

-va y^-to-/7^^^fflv^ P c R (#y^7 

— (-±9^ y--^^'-r2>^t(cj; 9, 

FJfiI©®6©^:ft£r^- K^30RF«r£t? cDNA&SgiJ, 
H#1-5rt^Blfg-t:-fe5 0 HP*,, ^4-©#«C»££*x 
TV^ESTOi 5*gE*P*fcf±**PCD3fMcDgeSr=i 
- F"f 5 ORF, 5' UTRSt>V ifc[i3' UTR©-£B©i&S 
SE^iJ £ *fl 9 # T V ^ 5 fc: (4 , £S I- ^ n - 

^-S/ 3 >^PCRfcJ;!jRj?f3©g6©£g (OR 
F) £=j-K1-5 cDNAJAft5ri«t* 

5 n i tc «t 9 Rffi *p * fc ©FJf M© m & © ±g r 5 

[0018] iirocDNA^^y-©^^ y— =- 

r©pcRt±5^?y-->^i« 

•f 5t>©T*£>5 0 BP*), SPCRCi5^?5-=^ 



iiTfB© i 5 ft 3 0© P C R Sr-g-tf £> ft 5„ 
[0019] (1) #*©cDNA^D-ySrIiS;© 
96 r> i/W^f ? n 7 s h ©# !7 i/VCEi bfc c D N 
A7^77!)-^ff»t5 (TfJJEfpfcftffiBrii. «*. 
ff, Sawady/Origene}±©Rapid Screen cMk7^~fyV 
-^rVVftif) o 

(2) 9f^«®fiSr3— K-fSORF, 5'UTRS.U 5 /* 
fcfi3'UTR©-ao4e»BaMSr*tKW$ixfc-»co7 p 

7^V-DNAffcot, S-f»y7^-7-i4«ic 

d n a(ct=- y y ^ L P C RSEia 9 i-t©/7 

^ - * ic n l r ft ft t {cigsia^ij ^g-r s 

(3) M-*t©^7^-7-^fflV^T, 

U7°U— Y^-^(0±X(Oy^;V^(D^xi — V (^J507J^ 
n-y) CtLTPCR^lLfct, PCRiKlt^ 

«5t*«i-t- 5 r t \c i 9 ae?i«*i©i8ft h tiz> m\i <y 

=.?\> (^5000^ n-y) §r^l^-r5 0 

(4) ifrta (3) -r?ns$ixfciiiffir>^/i'0^n-^Sr 

5000^n — y) li*tLTPCR5:KLfc#, PCRjl^) 

(5) ffJlB (4) X-m^ixtzm^y ^-^^ n~ly^ 
mmLfc-?^ ?v7~U-h(D-£X<D?ti-y (^50^n 
-y) lr*fU-CPCRSrJtUfc«, PCRlft^/H 

(6) ae^KflSflflBSftfc^p-vfcgftrocDN 

[0 0 2 0] 

[*H*«BfcLJ:5 4:*fSIHI] Sot, (1) S*© 
^-yf-f >-^DNA©Sii75-&^*"LTV^fcJ:xe©J; 5 

tiTV^Co (2) cDNA7^77y-^^bt 

ffi«(-B.o3fl3gfc^^ y-=>^UTFJT^© c DNASr 

s*ti-cv^fco ip^, (i) ti*©^-y^ 

it*S-fr3!ffi&J.o:frfflfc#ifc, (2) **SKJ;0f^ 

S^tbS^-^X-^^^DNA, (3) cDNA7^7*7 

©c DNA^f*»-r5^n-y5r^S, WfT^5*fii 
lotfflft^ &tf (4) S^-^X^y^DNA©» 

A©f^«©a*^**a(ci±i7C £ * 5 *f$y / ADNA5 ^ ^ 

9 y -srsff-rs r t zmMt^r& 0 

[0 0 2 1] 



-11- 



AeojefcfrScKJt"*, te§fc&-CS»T*ffi|i2ftl§liBifc* 

A©M®^£©«£r N 0 9 75Smil3£m;:E115ii«S; 
^f-f y^DNAi /ADNAiCffi 

(MxJ4\ ,«i#t «?LSj^ 
B©*ffi«:IfflttMofc 0 *©S»J#8:©«li&£Eli2 

DNA^Mt5^-y^^& 5 *r8Li.o 

[0 0 2 2] *|§l^cOfg^l*X.ffi^-^X^ V7'DN 

T, ««WDNAE?lJ&^tfy/ADNAWffrSr»#i- 
5 0 

/ a d n a ztm m d n Ae?ii0>*Mii0>iMfc 
itmxsmtisttD y*^DNA^ALfci^y/A 

DNAfcMWS. 

©i^PCRSJS (inverse PCR ; inside-out PCR) \C i. *) , 
R^^VADNA»fftDNAga?lJ^C>SV>^^[fi) 

DNA^fflV^T^PCRSiS^tfV^, SS^^W^y-r-r- 
D N A t ^-©ifig.RtV* fcfl^tV lCffi1Hfl<)ftifi« 

*) 38» § ti 5 ±&SK?Wc » ffJlB©© yv^-DNAic 

* ft 5 ffl mmims£g.m £ 35 (c ^ trtt* ?t y / 
ADNA»f>r^iSM-r5„ 

©SEilfllft^y/ADNABf^Sr, 

ADNAfc#ALfc^9rM©0*ffiDNA * 

7 — t? & 5 V Ml 0 ? ? * "7 — if 4 if <D V 9 HtC 

^S£ftfc3^^*-DNA*}^S©1WRR1!«^ 
if LT#e>ft3»Kfls3&»<<* ^ — D N AB3?I) i jSin 



DNAS^J©JfASr*X@T?fT5 - fc^T-£5 0 IP 

^/ADNA^i»f3„ #P>ilfcatW[2DNA»ii«» 
14. ilS&lfX (^!lx.il\ AliBftif) JriDNAil 

©RiftRft d n a#» sr , mmm®-?® ^itmmm 

A ft 3 ffcij «*fgfiffiSHa?*JT« Ltf ft 5 
»My/ADNA^SrSKl©^-yf'fy^DNA 
t L-CHURi-So i^-^f-fy^DNA 

(4, s^WDNAia^jro^wt-fiB-rsartftftyv a 

©DNASa^J^ffilH^DNAK^IJ -Cfco 
T\ Kfi&tt^V ADNAtOffi«X.|;M4+^ 
ftft£offl[r3iS*£M*t::*U loiMttDNAS: 

[0 0 2 3] *^BJ©^|s]»mx.ffi^-y7"^^^DN 
AcoSJjt^ffifDffi© 1 oil, TflEcDI@£r^fr%cD-e& 

5. 

®f*9ffitty / A D N A CDfl?ft D N AE^IJ fcffi 

T, R*«DNA|By!l«r£tr$V ADNAHf^t, FJtH 

^S-<^ ^ — DNA i d> ft 5 7 ADNASr»»i-5. 
(D^PCRSJft (inverse PCR ; inside-out PCR) \C£<9, 
Rjt^y/ ADNASrR«fi«JDNAE?!l*»bSVS!:^lRl 
#i^*i|6L#5-*tro7 P 7^^-DNA^PK1-5 0 § 
^i-F/TM(-JSC, fg-*j-©7*y^-7-DNACD#^}4, 

©«it^7ADNA5:»itU f^-^ro7°9^-7- 
DNA£ffl^T$PCR£J&iHfV\ |^=S-^c07°9'f 

DNAi n-©ifia;&ut/* fci±^^ e, ttstt^ft** 

ga?ij%#* L, RIS?^ ^-DNA^rrtat- 

®9faiJUt& mifa®-C#fc»*x.y/ADNA»fK-Sr, 

S^yV ADNA^ffS - ©S«y / ADNAt?^S<5* 

(M^tt\ ^»0ftif) ^±§*-T5ri: 
5' *4Si(cga« LfcfWI£»SfttB»re?iJ£»tt-r 5MPS*» 

©Bffia©T-#fcffi^x.yy ADNAgf^^, m^m^ 

(0tjx.tt\ ^^-r^^Wttitfi^ftif) SO 5 /* fed 
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7?^~£&if) £r^tr^5fH4DNA (»*L<i±, 

siim^^v ad n ABffr t m-nmmmmmm^v 
NAE^jsr^rt-s) t»jgt-srt^,t9#rj««yy 

A D N A SrflSW" 5 o 

©tuta©T#fc^^y ADNAt roitf/AD 
N A ©i&SE?IJ * t "a * ti 5 fffta® CD|§gf/<^ ^ - D N 

m£k*-y; ad n ab^-* b mot * v^d n a 

(^**-) t LT[hIJ|X1-5o S^-yf-f^DNA 
tt, SSWDNAE^lJro^«}C^i-5»rtft14y/ A 
©DNAE^JJC*g^|/j;DNAE?J (tB[HlfS» "Cfeo 

ft* £©fg^*£pffS MTU J.ogE0.*ttDNA£ 

[0 0 2 4] ^S0^^7^y^DNA 

-) ©fijg^ffitt, iffi&Lfc«*©#ifefc::io^T»rt3 
rt^r*#^^ofcTIH (l) 7bm (3) ©i5*S*t 
*«MPSri65.St Uev^ fca>b, *3S9!©#ife&ffi(/\h, 

v ^fcft 3 * J3 1 v ^ 5 MitfflPfH SrSS-CiKi 2 MM icUSJU- 

(1) gWDNAlS?iJ£r^frft£'l4^V ADNA»r)i© 

(2) tf-^avroMtKHU St 
3S2tCWiK©«ffl StjJW i: 1-5. 

[0 0 2 5] fl£*©#8cT?tt, *©S*§fc»fP© 

^tt^SSMiit©?--^^ y^DNA©M^- 

y^-f y^'DNA©^^^^ 5 r i^or^fo 
5» lot, Zftb2^<D%j%jfi&t>£Z>Z.b\c&*), 

^**-©«jg©fcft©»IM&, SST-mSP^SSg 
£©»5£ffllW©?RBttft®IB 

[0 0 2 6] ^©^SsfctSVvttt, 

mMnNAmwi&mmwpft< HK120 ob P 

«-h$r/££frTV^r tM^tfeofcfc*, EST 

(Expressed Sequence Tag) CD J; 5 *SSS^ S 2 0 Obp 
KSSfc ftV N Afffl&mth t -f 5 9 — A > N 
AOfPISl^-srfB-C&ofc 0 *|gB^CDM®^l- 
±3*— i^-f ^^DNA©»3tKl*sv^H:, 
DNAiB^lO^tM^^IIOPCRi^^v 



2 0 0bpfc}»fcfc^EST©J;5#ffiVMDNAK?iJ£r«l 
ttfc Lfc^-^r^^DNAWiei^WtgT'fcS, 
[0 0 2 7] ^^CD^CD— Oi4, _hj£©;£f§l3/1©^ — 

fcaMLlMA-;*, , BP*>, R*- 

y ^ >f y ^ d n a t ft s tt-^v a d n a t ©ts mm&%. 

\C J; t) '14 -TV A D N A tf» ©g WD N AE^Mlt^ 

#*W©SBU;&astt, TfB©X®^t?^ScT*fc5> 0 
®«ri£©.£ 5 K LTSit^^fc^-^x^ y^DNA© 

^I^MD^C^g^-^T^ ^DNAfc^ftS 

^MDNA M*.tt. *^v^-yyffflv-*-I€ 
^) ©3fM©IS«*-(?©DN AE^iJSr P C R}C J; (J if g 
t5r i^B]-tg^TtaASt/B©-*t©^7-f^-DN 
A&Rfh M^-TSo 

a) m^m i i.DNA(D~^<Dm.mmm^mmm^y4 

v-DNA, 

B) R^-^X^>-^DNA©V^-flX^^©*S©ii*ia 
^JCWW^/y^v-DNA. 

DNA^rilStL, ffIfB2 0©7 P 7-Yv-DNA^ffiV^ 
e»KRJ© (PCR) iCj;i9DNAii*S^ 

£ DNA©*«iS»«)6.n*V^* 

[0 0 2 8] «*©PCRftiR|fflLfcffiiai»**.K:J;« 
»*x.»Sfci±|a*x.^©31SiJi±, tt^^f^y 
^DNA*l^*ti5^-*-afi^©DNAE?!|SrS 
lcm^£tlfc77 4^~t, m?-VTjy?DNA<D 
£ b ic^ftijicfeB-rs^rtfttty / ADNA©iJ^q©^ 
S6a?U ir KW- $ tifc 7° y 4 t- t Srffi V P C R |c 
«<J< t>©-Cfcofc 0 L*>Lftasb, i©*S5{*, rtffi 

tty/ADNAlwUMtlfc^-^f^y^DNAWj 

e>^«t^e-f5B«ttyv A©mffla?ij^u^T? 
*>5»^{r©*"5rii-e&«3 , tt^wE^J^^w**^ 

if-v-gy- (Southern hybridization) ffi}rJ;5^Sr 

[0 0 2 9] — ?"^f-fy/DNAtrtW/ 
ADNAt©ffi^fimx.(-*3V^T(i, m*T'©^(c: 
±5»Wii»6>»t©J;5**II^W6.^t*o-CV^5o BP 
*>, y-^'DNA^iELV4S^»*X.CJ; 9« 

WDNAEM^i-ia^^tlfc^tt^ S^-^y 1 ^ 

y^DNA »sfdBEM Sr^-f 5 r t * < »*5i* 
v^5 0 L^L^^fe, 7y^yf^v-y3 >- (ra 
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ndom integration) ©cfc5f^ f — ^fv A y^'DN A 

[0 0 3 0] #3&lJMfe>«\ r©»itW*Si-#g L 
T\ li^xMS (^tzmsMx.^) ©ftffl^VAD 

NA>f t»^ii*tbfc 9—? ! T4'y>rT> N ACD3£iffigB?rJ 

©ff*£ ±3* Lfc p c r «t 0 «*f 1-a r. t ic x <0 M® 

[00 3 1] *3SHtt, Sfelc, X3z!iLfc«l3J©^- 
yr^y^DNA ©Kit* & .tQf^K^ixS^-yx 

smw*. «i#t hMi, aftitfttt') \c 

[0 0 3 2] ^mmt. $f>45lOfi, cDNA7-f 
1-5cDNASrffi:«f1-5^o-v (HMt^n-^) frffl 

®mjR© cDNA7^^y-$fctiil ic^SS L/c c 
DNA7^^7!)-«t5o 

©sawfc=»-F**-5ifiiaEai (orf, 5'imi*fctt 

3'UTR) SrS(d^ft$tl5-*J'«7 3 9'f-7— Cfcot, 
iSlPCRJxfS (inverse PCR ; inside-out PCR) (C ± D , R 
cDNA7-f7 , 7y-OMO^D-y (ItDNA^ 

n-y) lomxssmt. i^7^fv^7^py^L 

yy-r-r-DNASrMKI-So £ b i-MoS R- 
*J-©yy^-r-DNAcD^^(4, ^©5* *«^3tM©0JPS 

c D N A y 4 -f 7 y -©#* © ? n - V £ 
U S^* © ^ p - y|c» L tS-to/?^ v-d n 
A i/ ^T^PCRKS ^fi 1 5 o 

p-v^o^-c© p c Kmrn^^^mMMWi 

~>b LT#5 0 

* P->^g6<j©T5 /»E?9*fctt5e«fr=- f-t 
5t&KIEM (cDNA) aH^£*bT^3£fcfc*R-*- 

5„ 



Lfcfifflopc RRmt^otcmmtmm> 

iFBkZtl, 3fa©cDNA^P-^*«»-C«f1MJ.o 

[0 0 3 3] £6fc#3&91©te©loH:, (fllx. 
HE, "rp^Sfcttfc hfc£©nWIJMtt ©y/ADNA 
74 y*7 y-i-P-TSo ^ 5 BM12Kb©» 

77-yKffALT45S^7 ADNA^ P-V/J^ft 

ADNAy-r y --e&s 0 ^7^^7 y 

»«Hfey/ADNA^n ^, W*.ff, #$c©? 

y-T?fc5o *3PJ©^V ADNA7^"7yy-^V^ 
«\ _h3zl5 L fcffl * - f 't -i 1/ ^DNAWftsjSf-C 

tt5M©^V adna»>i ^ffi* -C fBMsUcStft-t 

[0034] *mma. MtitmctiTmohisv-eb 

5. 

(1) ^©rtftttyy ADNAtfcDDNABa^JcD-SB^, ffi 

^IMlxJri •pf^tfjji-Sfc*©^-^^ y^DNA© 

&oT, TfSXg (a) 75^ (e) CD IS : 
( a ) R£tl© y y ADNAKlf >t ffcotSDN A%ZM [T] 
^yVADNAi^^DNAtCL]^, fflPS»* 
[El](^i 5 , »DNAlB^J[T]cD^i|[Jic4^#fi-r5M 
RBD>* [El] K «fc D «J»r-5rie*ftiJll»*»«D N ABSJiJ 
[X]-e«»U RftiJPl*^[El]lCj;5^»*«DNAia 
?!JSrW«iC#LaoRDN AK^J[T] Sr^tf y / ADNAHf 
>T-[Ll]?rP^i-5X@ ; 
( b ) ADNAWr^tLl] Srtt9JWf*«8D N AKJiJ-C 

ua&xmDN Ammm z^ttmvty; adnalci] zm 

( c ) tm^J ADNALCI] (D&*<DWkMZMmt L, 
Tia7°7^^-DNA[Pl]^7°7-r^-DNA[P2] : 
7"7^^-DNA[Pl] : 5' *Sj£«^MK^[E2] K i 

TttSi^VADNAtCno-^DNAimf 
©DNAga?0 [T] ©5' *S«©DNAHa?lJttB«^^D N ABB 
W*#f S^^T-DNA-Cfco-C, %%-?y4-?-V 
NA©3' *fiij5^D NAf[I] 'f'WDN Affi^O [T] ©5' 

DNA ; 

7°7^-^-DNA[P2] : 5'*jgj£^}rffi!lK»^[E3]^J; 

T*tSat*tyyADNA[Cl]©ffi*©DNA«[II]f 
© D N ASa^lJ [T] ©5' ®DN AR^lJ \Z * D 

NAga?IJ£#-f 5-7*7-f-7-DNA-?fco-t\ S7°7-f 
■7-DNA03' *S^RDNA«[II]tf©DNAia?lJ 

m ©5' £ttMic r y 1/ y b#s ± 5 S tufc 

7°9^^-DNA, *fflV^fci!!jK5^9— 
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cfc<5DN Attest cfc 'O , T!H©DNAf([III].&tW)NAfC[I 
V] : 

DNA«[III] : K^7^^-DNA[Pl]^tSMW*D 
N AEMRtfiR:/ 7 4 -?-D N A [P2] b m~<D D N AgE 

^st* l> R<omwmmmmD n asem 

[X]£^t?DNAii ; Rlf 

DNA«[IV] : %%-?74-?~ DNA[P1] £ |5]— ©DNA 
EMftlflR:/?^ N A [P2] tffif6!l4DNA©a 

U J.offllS»iftfR»D N Affi^lJ [X] 
Sr-^tfD N A0L t ft 5«&*.*V ADNAff [L2] 

( d ) Kiim^^v ADNA»>t [L2] nimmmmm [e 

2] &ttfBI [E3] -etffft Lt»i^VADNAlr)t 

[L2']^#, s»m^^VADNABffr[L2']^, mmm 

m [E2] tiS iiOSff*ffiD N AgaM&tOTMf [E3] £ 
3^W*«DNAiaM£^©*ffi(^TU S-oK^t) 
tto T ^*^-fo 5 ^5£ttD N A £K*3fettD NA#|I 

DNAtligS*5r ADNA[C2]£ 

wstrsxs ; at* 

( e ) Rgfctfcy /ADNA [C2] &$JI£lHlf [El] «fc *) ffi 

RW*i8KiDNAB?!i[x]t?§iwfL-c#e>*i<5a*^.y 

/ADNAlr)t[L3]Sr^-yf^y^DNAi: LT[e1J[X 

A««m 

[0 0 3 5] (2) SMttDNA^, -r-#Hte* 

a»fefc5DNAT?*5£t&«Mii-t*«rE (D t-IE 

(3) R^3tH4DNA^S, fc^fttf 

(i) izmtomm^m, 

(4) *U#-*HtGrf#, ^7x?-1?Sfcli|i 
7 * * -7— t? * a - K1" 5 »e^T* *> 5 r. £ ItW® b 1" 
StfjfB (3) KflBgJ©8K5££ifc. 

(5) R^-*-ite?as, ^^-r v-vittiae^t? 
fesri^^mi-rstutfl (2) batata (4) ©v-r 

( 6 ) mm&m im t mmm [E3] # \s\-<Dmmmm 
T-&5ri£#mfc-f5fufH (i) jbmmm (5) 

(7) !MlJPI»*[E2] i«»*[E3]^*||ft5«l 

safes' tzmit-tztm (i) ^soth (5) 

(8) m$Lm*K mmmm, ha, m». m 
stuts (7) <D^-rtiMz.mm<om&jm. 

t-t-s atria (s) tia«os!3g*ifeo 

(10) «#fc «?L»#j;4\ ^^^-c&srtsrwmt 



(11) SDNAKL]^, ^!>^©y;ADNABffr^ 
^fyTAIiM (BAC) £fcf±@l«AXSfefe#: (YA 
C) (pK^c-yflSU-rftST^^^/ADNAlSffr© 

5mfB (10) i^|B*©»ii*fe 

(12) RtffiJ^, ^DNA|B^T]©mRNA~-©i|E^£r^ 
fgfc^Lfe, S.O^*ttDNACD^Sr^fcP5L-fe 
StcOT'foSr ££#mi-f SitufH (1) 75Sffria (1 

i) ©vv^a»Ki»©Sjgc#ifc. 

[0 0 3 6] (13) ^©ftfttt^V ADNAtpWDNAHa^lJ 
©-&«\ ffi^»lft^t«ti3«ff|ii-5fc*«3^-^7 L w 
V^DNA^SSljt^ffi-e&o-C, TfEX@ (a) 

(f) ©X@: 

( a ) ADNABf^T?fco-C«DNAK5IJ[T] 
Sr^tfy/ADNABr^^tfDNACa]^, 
[El]fci 9 , I^DNA|aM[T]©^-«^#^#ft-r5f|jlJ 
[El] i *) ^BT^fgftMMfStfgfiD N AE?IJ 
[X]T«U ^iJP»»[El]lcJ;5iS]Bf*ffiDNAia 
^tlSrWSffit-* L J.oRDNAE?iJ[T] &-£tf$V ADNA»f 
>T-[Ll]SrW»i-t-5xm ; 

( b ) BtfV ADNA Sir [LI] £tj^©r*SD N AEMt 

^ rtaig $ * s r t tr i o . «j Pi»«ifa d n Aga^ij 

[X]X0WDN AffiMET] ADNA[C1] Srff 

s-rsxg ; 

(c) ^»^yyADNA[Cl]W«-^cODNA«^Mi:L, 
T1E7 , '7-I'^-DNA[P1]S.^7 P 7-Y^-DNA[P2] : 
y7-r^-DNA[Pl] : 5'**j£«lC$IJ|5ft»^[E2]}Cj; 

9 ®m*imftm f-mmmm d n ai^j ^ io^© 

T«EKR**ty>'ADNA[Cl]©-*©DNA«[I]f 
CODNAga^lJ [T] CO 5' ©DNAia^lJ B W W ft D N ASa 

^JSr#-r57 P 7-r-^-DNA-C&oT, !S^7-fv-D 
NAC03'*S^DNA^[I]*©DNABB?IJ[T]©5'* 

DNA ; RXI 

7"7^^-DNA[P2] : 5' (CMPW*[E3] \C Z 

9 ^BfBjfEftfty mmm^mo n ae?i sr^r u fl-o-€-co 

TWtcBESIl^y/ A D N A [CI] ©ffi^cO D N A« [II] + 
© D N A@a?0 [T] CD5' ODN AHa?lJ t M W ft D 

■7-DNA03' *S^MDNA^[II]cpCODNAia?IJ 

[T]co5' *««(cr^-y >^L#5 «t 5^tf^ixfc 

7°7-f^"DNA, ^m^tcm^v ?^y— vmmR&te 

£Z>DNAmmK£<0, TflaroDNA«[III]&tJ«DNA«[I 
V] : 

DNA«[III] : Sjy^-f^-DNACPlltffl^tWftD 
N AmmRXFWi 7° 7 4 -7 - D N A [P2] b m~ <D D N AS3 
?lJO#^ ZMiQi^ L, 1.0«Rg»^|8«D N AE5IJ 
[X] Sr^tfDNA® ; Iff 

DNA^[IV] : Ky^-f -7-DNALP1] t^l-CODNA 
BMAXm? 7 4 T-D N A [P2] (Cffi«teft D N Aga^iJ 
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*-^tfDNA«, ir^bftfitt*^/ ADNAESf [L2] 
SrUfW-aig ; 

( d) ADNA»^[L2] ©^ffi^Jffigfiif [E 
2] RlflM P«gt [E3] X-mik L Tll» X. y / A D N A Srfr 
[L2']«r#, «3lMi^/ADNAWf J H-[L2']t, ffllSff 
* [E2] i 5 "!aif*ffiD N AE?lJSr/fl5lJPI»* [E3] K ± 
3{a»5f^DNAE?iJ££*©*ffifcWU loR4* 

£ o T ^*-efe 5 ^JfSttD N A £iJ^*14D NAi>H 

DNAtig)ie§*5ittJ;!9«^/ADNA[C2]Sr 

(e) mmWfJ ADNA[C2]£, [El] i 5 gj 

HftSflRBIMlfMBD N AR^IJ [Y] &£tf !Jy*-DNA 
Srff A1- S'iCiD^ SfM PSS#P?f fgfl D N A SB^U [Y] 
RtfiftgttDN AE*!|[T] «r£tf»*;UR#*V ADN 

AK3] a 

( f ) RSHfc^ MDNA [C3] £MPI»» [E4] lc ± 9 $ij 

[0 0 3 7] (14) Rfl-JfettDNAaS, 
*>6>45DNA-e*)5Jii:ftWitfci-aiWB (13) KB 

(15) iMttDNA*. v-#H»Gr?AtfU'>IW 
-»e^d>6j*5DNA1?*5 r. fc £Wgti1-£lWiE 

(13) iC|B«OSig*So 

(16) Rv^-^Hte^-P, /W7s?-f4fcliJ 

SffjfB (15) fcfe*ro»i£}j£o 

(17) *-?—*-3tft^as, ^w^Hiete^-c 
hz^tzwtkt-tmu (14) 75ssfita (i6) ©vvf 

(18) RS0ES^[E2] t«ll*[E3]^-©WgBllif 

T-fesrt^wmt-rstuta (13) jbmmm (n) 

(19) &mmmim tmmmiEaw&*m*zmm. 
mm-v&zzt&mit-tztim (is) jb^mm (17) 

(20) Wt»*b, S A, J14»», » 
0*fctt^^/uxtrfe5ri:^#mi:-t-SWIE (13) 75 
MtufS (19) ©vvfftA»fc»*©«3S#8!. 

(21) fJ^fftS*^ #b b*?LS*T'fc3ri£#® 
t-rStuiE (20) KfE«©S3£^fc 

(22) »*fc hUtSJM&a*, v^^ffeSrtSrWi 

-rstfjfB (2D Kta«©»ig^ 0 

(23) RDNA[CL]^S, -7i?^©f/ADNAili-^ 
^f!)rAlM# (BAC) JfclifiAIifi* (YA 



C) ff K^n — v{kLT*5-^!?^yy ADNADiffl 

sstriB (22) Kta*©®ii*?£„ 

(24) ^tftfij^ SDNAE?!I[T]©idHNA— ©te^Sr^ 
fgfcibLfe, J.oS^.3KttDNA©|fim*Briifcf>L.» 
5tcOT"fo5r i£#mt-f SitufH (13) T^mlfH (2 

3) ©v^«»icia«o«jfcWfe. 

[0 0 3 8] (25) ^©rtffitt^/ ADNAtf<Z)DNAia?lJ 

V^DNAroSHjg^-e&o-C, TfEXg (a) 75^ 
(e) ©Ig: 

( a ) SMlft ©-TV ADNABf^-e&o t»D N Aia?*J [T] 
£^ti>^/ AD NA©T/t£-at?D N A [CL]£, 
[El] IZ. <£ 19 , I^DNA|aM[T]©^-«K#^#ft-r5f|jlJ 

mmm [ei] t ± 5 isw^teftfMi£#*i8»D n ab?ij 

[X] -cgjSr U MMSfiil [El] J; 5iiO»f*«D N Aga 
^iJ^^Sir* L J.oRDNAE?iJ[T] Sr^tf ^/ ADNASr 
/t[Ll]^«1-5Xe ; 

(b) Ry/ADNABftfLLlJfc. fflP«»[E4]KJ;i9« 
fSf Wffi**iJIS»SggaDN AEMtY] £r^tr y ^#-D 
N A i *riS*i : JtSlirti^ ffii|K#&KS*D N A HQ 
?IJ LY] &0 S SD N AfiQ?IJ LTJ ^ :''T : !M.«:-': y / ADNALClJ 
PM-TSXg ; 

( C ) mmm?Lmw>fy^wAicii<D£*mmmzMm. 

fcU TlS7°7^-7-DNA[Pl]^7°5^v-DNA 
[P2] : 

7°7-r^-DNA[Pl] : 5' 5|d«jfi#fcfMRB»*[E2] (£ J; 
5 9J*WIBftfll!l ISIMfBtt D N Aia^iJ Sr^r U ilo^co 
T«K:Wt«t^yADNA[Cl]0-*©DNAfl[I]f> 
CDDNASfi^U [T] © 5' ©DNAIQ^IJ Kf B If W ^ D N ASQ 

^JSr#-r57°7^-7-DNA-C&or, 
NA©3'*S^DNA^[I]*©DNABB?IJ[T]©5'* 

DNA ; 

7°7^^-DNA[P2] : 5' (CMPW*[E3] K i 
"3 ^BT^Jffi^SiJ PI»*|gitD N AlQ^iJ Sr^fb, ilo^r© 
T«t;iBE«^y/ADNA[Cl]©flfc*©DNA«([II]tf 
© D N A@Q?0 [T] ©5' ODN Aga^lJ fcffi W«J * D 

■V-DNA03' *S^MDNA^[II]cp©DNAia?IJ 

m©5' *«fflcr^-y >^t#5 x oKwiftzntz. 

£Z>DNAmmK£<0, TflaroDNA«[III]&tJ«DNA«[I 
V] : 

DNA«[III] : K:/7V^-DNA[Pl]K«f^ftD 
N Agfl?lJ&U«S 7° y 4 -7 - D N A [P2] t m~ <D D N AS3 
PkDfr* **«Bfc# JlofflPlH^MUD N AE^iJ 
[Y] ^DNAi ; Iff 

DNAi|[IV] : %%~fy-i DNA[P1] ©DNA 
ia?lJSW»7°7^ T-D N A [P2] KffiW^^D N Aga^lJ 



©#* sr*ffi(c^r u K^mmmmmmD n aemy] 

fc^tfDNA*, ir^bftfitt*^/ ADNAESf [L2] 

SrUfW-aig ; 

( d ) mm %.*f; ^wm k lw ©*s %m m&m le 
2] Rum mmm mi -emit l rum *. y / a d n a sr;t 

[L2']«r#, RJWIfcy/ADNABfJflltf]*, ffllSff 
* [E2] i 5 "!aif*ffiD N AE?lJSr/fl5lJPI»* [E3] \C X 
S«8fT*SDNAiaMSr«-^»*S(-*L, loR4* 
b o T 0»*-CS> 5 ^JfSttD N A £iJ^*14D NAi>H 

DNAtig)ie§*5ittJ;!9a^/ADNA[C2]Sr 

( e ) Wmfty ADNA [C2] £fMPS#* [E4] tiO frj 

«»igitD n Aia^ij [y] -e-BJBfL-c#e>ft3 »m £ y 

7ADNAiK-[L3]^?-y'r^ y^DNAi LT[h]1|X 

A ©Strife, 

[0 0 3 9] (26) WHHtDNA*, -v-tfHtfirF 

^t^SDNAt'fesr tftwist-rsiWiB (25) tcia 

(27) i«ttDNA#, ^-^-ite^atru-jK-^ 
Htfi^fe * 5 d n a -e* 5 r t t -t 5 ire 

(25) }cia*©»3i*«fe. 

(28) RVaK-^Htfi^, ^7s?-1f4ftliJ 
7 * * tf ft 3 - Kf 5 JtfirF T'fe5itft#®i:-f 
5 1MB (27) iC|S*©Kig*fe 

(29) K-r-*-»e?-as, 

fe5rtft#«t1-5tulH (25) 75SWIE (28) ©vvf 

(30) ttflf|RBl*X[E2] t«BB»sR[E3]5SS|H-©iWRBIMf 
■C&SrtSrWftt-rSfria (25) 75SfufE (29) ©^ 

(31) RS9K»^[E2] iHP«»[E3]^#*||&3ftiJpg 
#*-e&5rt*«r«t-r5«fB (25) Tbmmm (29) 

(32) Wtftfc, Mi, ffifc, *H 
«4fci4!?-r^T'&5itft#^[t1-5BfrlE (25) 75 
SIMS (31) ©^-fti^(;:fEft©K3g*fc 

(33) R*tt»«i^, #t bm%mmx~h6z.tz¥f$k 
ti-zmm (32) tia««S!3t*ffi. 

(34) M*?L»*tfs, ^^^ffesrtwt 
-TSIubB (33) KfB«©M3t*?fc 

(35) KDNA[CL]/S\ v?^©y/ADNAi^^ 

^ryTAlM* (BAC) tfcitSfAllM (YA 
C) ^iC^n-HbLT^S-^^^y/ADNAgfK-WB 

(36) gE^ffr;^ SDNAiB?iJ[T]©mENA— ©te^Sr^F 
fgfc^Lfe, J.oflE^*ttDNA©385i*BriifcbL«> 

5t©^fe5^t^#«t-r5tfrta (25) 753=^12 (3 



5) OV^*v*»KlB«oaBS*«fe. 
[0 0 4 0] (37) 4»0rta^yADNA>fODN 

A6a^ij©-ai5r, i@^mmx.(c i vmm-tztczxDt'- 

^-fJ^DNA©jeg#an»;fcoT, TfaXS (a) 
75^ (c) ©IS: 

(a) R£*oy/iDNASfjtT?3S)oTRDNAB?IJ 
[T] Sr^tpy/ADNABf^CLl] tffi!H5S»*[El]T?fl]Bf 

Brn*sdR^i8!«DNAE?!i[x] z^-tzmm^t 9 

-DNAtA^45St^VADNA[Cl]©^©DN 
A«£«ia£U TfE^7^-7-DNA[Pl]7£l>V7^ 
v-DNA[P2] : 

^7^v-dna[pi] : $ imm\mmm\mvtL& 
<? ®m»sm tm w&mwstcDVi arm u j.o* © 

TSI^Sty/ADNA[Cl]©-*©DNAf[I]ifi 
©D N AE?IJ [T] ©5' *S«©D N AE^JtWliTOfr D 
NA^tt37'7'f-? , -DNAT?*-3t < «^5-f 
V-DNA03' *S^DNA^[I]f ©DNABSJIJET] 
©5' ir T ~- V > 7 -t 6 i 5 fcim $ ftfc y° 7 4 
•7-DNA ; RXf 

7°9-r-7-DNA[P2] : 5' 5|dHiE«t«II8»*CE3]|Cj: 
►>{BWW«lfc»JKfi^f8»DNAB^J&^U Ro-^© 
T^f-a£S#^VADNA[Cl]©fc^©DNA$j[II]4» 
© D N ASa^lJ [T] ©5' 5fcS« © D N AiB?U f CfflW ft) ft D 
NAEJlJSr*-t-57 P 9^^-DNAT?&o-C, 
•7-DNAC3' *S^feDNA^[II]cp©DNAia?IJ 

[T] ©5' K T ~- y ^ i^i" 5 J: 5 KKth * fttc?° 

5DNAtitBlrj;i9, TtBDNA«[III]St^DNA^ 
[IV] : 

DNAfCLHI] : R7 p 7'f > ^-[Pl]tffi*W*DNAia 
?ftlS77^v-DNA[P2] t^-©DNASa?IJft«- 
^©*«ic#L, JloWRSSfiSKflDNAE^JCX] ^ 
tfDNAi ; RXf 

DNA»[IV] : f£r/5M-^-[Pl]fc^|-©DNAia?iJ$; 

^-DNA[P2] (CffiMW^DNAE?lJft#* 
U aoWJRR»^|8«6DNAE?!l[X]^tf 

DNA«, fc«»feft6»*A.yyADNAW^-[l2]*lB 

M-rsxfs ; 

( b ) / A D N ASfTt [L2] ©*S ^MPS»» 

[E2] &utftij mmm mi -?m^ Lxm&x-Y; adnai 

^■[L2*]*#, Rjfi*?Ly/ADNABf>T-[L2']^ fffU PS 
[E2] (C i 5 ^08It**D N AE?lJ73.^|5g#* [E3] \C 

x 5»*«d n Aga?u£#* ©*stc^-r ss^feic 
t o t^jtc & § ^ttD n a h mm $ * s n 1 1 i t> 
i^VA d n a tc3] 5ris»-r 5 xe ; rxi 
( c ) sat^y adna [C2] 5tmps@i» [ei] m «t v m 
mmmv n Asa?ij do -t^sf ttf bti5»mx.y 

/ADNA»7f[L3]£*-<7 t x.i' y^DNAi LTHJlR 

A©§^g7m 
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[0 0 4 1] (38) TIE III ( a 2) 75S ( a 4) : 
(a 2) XS (a) T-#fcffl&£^/ADNA8lW[L2] 
- a £ fc .£ 9 SHfr?' / A D N A [C2] £p 

Sl-fSXS ; 

(a 3) 1t^SrKat«y/ADNA[C2]-e^fiiaft-t-S 

:tia!) # e>n5?KK<KiM&±**ff*-f a - 1 *> 

R^t^V ADNA[C2]£rittg-f aX@ ; 
( a 4) RS^y/ ADNA[C2] ^OPS**^]^/ 

£fci4W«*[E3] (c «t ^ rtjg|ggWft-e§JBf L 

T\ F^M»i»f«l^^yVADNAif>T-[L2]^ilM1- 
axg, Sr^bt^tritSr^pati-aKfia (37) (cfE 

(39) S^MDNA^, ^-A-iefi^iiSDN 
A-efc5rtSr#at-t5«ilB (37) *fc«fufa (38) 

(40) SMttDNA^, *-Ig^Mt^#-^ 

(37) SfcflHflfB (38) tta«0»3g*fe 

(41) RujK-#-j!£-?tf s , ;v>-7^9-if*fcii|3 

atuta (40) fcia*©»iji*& 

(42) rsijpi»*[e2] tmmmmiE3nm-<Dmmx°h 
zz.tz®mt-rzmis. (37) tssiwe (41) n^-rn 

(43) »J[SS»Jg[E2] tfMR6IW|f[E3]*S«-*Jlfta»* 

-efeari^wmti-amiH (37) tjsiwb (41) 

(44) K4*«s, mnmm, mtkmvo, n®, m 
»4fctt^^-e&ari:Sr«f«fc-f awe (37) # 
striB (43) ovwcfitcss^ffi. 

(45) SWfftfca*, #t b«¥L»*7;-&ari:£#® 

ti-a*fjfa (44) tB«o»ji*ife„ 

(46) «#fc MttaJMWS, v^xt*5ii«i 

-ratfrfs (45) fcsa*©«ji#ife. 

(47) f£<7V ADNA^LLl]^, T^^C^/ADN 
ABf^Sr^^^y TAItfift (BAC) *fcf*Sf#AX 
Sfefi# (YAC) fl^n-yftLTJ'iSY^xy/AD 

* *l a -7 p * a d n a m ft i - * * -t a t> © -e & a ^ 
t&WSt-f-aiMrfla (46) iciag^s^Tm 

[0 0 4 2] (48) KjHJWVADNACCl]**, 
»^VADNA^^PS»*T-mftLT#^tiaffiE»y 

yADNAi^*ti rime [ei ] nvm^mkm k 
#sgis»D n aib^ij [x] £*-r ais^-^ * - d n a t 
6) * a »as co a&R a d n a a» 5, 4 a y / a d 
NA7^^7y-^^4ftTv^art?r#©t-raBu 

SB (37) 75SffJIS (47) <Z5 V ^-rn*^CfE*(7)«lJic^lfe, 
(49) m?;J*DNAy«C77V-i>)K fitt^/AD 



atuta (48) (rss«©Sig*Sx 0 

(50) fIt^VADNA>ft^}x5iy;ADNA 

amta (48) sfciiMta (49) miag^jBg;^ 

(51) |t)5^;M^12KbcO^:t $ ADNA 
BrfrSrSSa^ n-WtLT&a 

(52) Sf/ADNA7^^7y-^ !^n-ycD# 

* ? i^^r^ri-a w * p ^ ncEffl lt 

/iartSr*5f«t1-a*&IB (51) {cfB*«^VADNA 

(53) SUE (1) 75SftjfB (50) ©^-fft/HCfE*CDiM 

(54) ft£tt<7V ADNA^©— §P©DNABa^J^tf«fSSft 

(1) ^swa (12) xtcnrnm (37) ^mta (50) 
©v ^-mfriz-tmvmmumic i 9 sen £ ft a ^ 

^y^iS'-DNAflffiiU S^-^T 1 ^^^ 
DNAti rtfttty /ADNAiffllCffi l^fflk A. 

*, Rrt^tt^ yADNAts^-yT^y^^- 
DNA^j^jft-cv^aWS. SfWS*fcH:!MA'.*5:jl 

91 u J&#-t-art^fe*a»3t*ife. 

(55) (%tt^V ADNA* ©-«P©DNAB?lj!iS|Wffi*ftfc 
(13) ESItflE (36) w-rhfrKISMam&lttsKX. 

yWkztizt—VTj y^^;?-DNA-?iiiii 

U y^DNAt^tty; ADNAt 

-y^-f V^^^-DNA^lJA^ft-tV^aM, » 

[0 0 4 3] (56) ftffljft, lP5W4fcl4^-r/V^©S^lJ 
«*, TIBcOXfS : 

a) $)lfi*fci:£?^/V*CDft£tt'7VADNA 
©^*©DNAfeiliU TtacOy^y^f T — DNA 
[P3]&t*/7^-r-DNA[P4] : 

yv-f^-DNA[P3] :S^-f7^y^^-DN 
ACD-77»DNAfiro3' *a«coRy V7J-DNAS* 

»*«d n AE?uro-ifp^fflMe&*D n Aia^M-r a 

^'fv-DNA ; &t>\ 

~fy*i v—DNA[P4] i^-yf-^y^^^-DN 
ACOffi^CO D N AftiC^i ft a la^JKttD N A<D~t W 

d n Asa^ij izmm m * d n ae^ij ?r*-r a ^ 9 4 -7 - d 

NA, Srfflvfc^U^y— «t«S)SK:J;aDNAJi(i 
SrtT 5 XS ; AXf 

b) ^/V«f(»i]^ i V) DNAcOifS^lgfebft^V^rB 



ttztzumt-tzmm (55) \mm^u^m 0 
[0044] (57) mm, urn*, tcnv-i a* <am\ 

TfE©X@ : 

a) g«, aitf:(w^wffl«ttyMDNA 

©#*®DNA«Sr»Mt U TfH©7°7-f-^— DNA 
[PaS^y-f^-DNAtPti : 

7°7-f-7-DNA[P3] :S^-yf^fy^?-DN 
A CO— ^C0DNAiS[I]®3' ^SffilJCORy ViJ-DNA 
ft*ODN A^lS^nt PSi" 5 mU IS»3ff [E4] J; 
S^Hf^SDNAE^lJO-^icMl^/iDNAffi^J^ 
t5/7^-7-DNA ; ,ftl>\ 

/7-f-7-DNA[P4] :S^-^f^y^^-DN 
A©te#©DNA«[II]fc£3=ft3»0.*teDNA©- 
fP©D N AlB^lJfc fflfc&ttftD N Aia^lJ$r#-f-2»'7 0 7-Y-7 

-DNA, fcfflvvfc#3y?--t?*flEJSK:J:5DNA 
5 X@; 

b) y/HBaftftti 9 DNAojgiaassfckftfc^im 

US, «*fc(±>7^^?r[sl^-r5XS ; 

c) X@b) -craSSixfciBBfl&, /frtJxfcfi-M/UT.© 
ftfettTV ADNA©#*©DNA$l&r#ISi: U TIB 
©7°7-f-7— DNA[P5]M77^-7- DNA[P6] : 
/7^?-DNA[P5] :S?-f7^y^^-DN 
A©RDNA#K[II]©3' *«ffllJO^!J y*-DNA« 
©D N AiBMRtf*ftfc»&*5ffllBlM&[E4] In J; 5^0 
»f*«DNAE?!l«)-«P{Cffi*W*DNAEJU«r^ri-S 
/7^v-DNA ; fttf, 

7°7-f^-DNA[P6] : ^-^tV y^^-DN 
ACO^D N A® [I] (d-a-*ix5 M^-*ttD N A©-§|5W 
DNABa^JiCffiffiW^DNABa^J^#-r57°7^-7-D 
NA, fcfflVV/fcaKjJ*? — ^a«SiS(-i5DNAifi|iS 
£?T5XfI ; &l>* 

d) yVu«ai*»l(-J; 9 DNA©if H#»8>?>*1,*^» 
IS, «£/c:t±^/^£^£U EIiR-rSXS, Sr^ 
tprt&W»t-f5fHS (55) KfBtt©8!fiI#8i. 

[0 0 4 5] (58) fMfffi, lESSfcfi^A-xWjISU 
A*, TfB©X@ : 

a) RSWJ&, JUTirSfctt^'fA'^Wrt^Ett^yADNA 
©#*©DNAgl U TIB© 7° 7 -7- DNA 

[P3]XtKyy^-7-DNA[P4] : 

/7-f-7-DNA[P3] :i?-y7^f>^?-DN 
A©-75©DNAf([I]©3' *S£HIJ©»y T^-DNA 

e65I©dn AHa^uxtK^ tuc mm- z m r>mm \Mi k <£ 

5^»f*ffiD n Aia^ijro-^tcwii^&D N AgB?lJ£# 

t5/7-fv-DNA ; 

~f~?4 v-DNA[P4] :S?-yr^y^?-DN 
A©ffi^©DNA«[II]fc^*n5S^*ttDNAO— 

^©DNAsa^MteftDNAia^w-fsyy^ 

-DNA, &fflVVfcjK!J t< 7— ffigfi£tJSl-J:5DNA 

mm&ft 5 xe ; 



c) XfSb) T'PS$tifc«, iBMSfcii^-T/vx© 
fi4tt^yADNAC#*©DNAl^iiiU TIB 
©7 I 7-f-7-DNA[P5]S07'7^^"-DNA[P6] : 
7°7-f"^-DNA[P5] :S?-y7^y^^-DN 
A©SDNAi[II]©3' *S«©Ry ^TJ-DNAS* 

©d n Asm&Tf*ti\z.9mrr zmmmim 
i»D n AEM©-SB^ffi*«jjfeD n Aia^ij^-rs 

7"yy-7-DNA ; JU>\ 

7 P 7-f-^-DNA[P6] : i^-^7-fy^?-DN 
A©KDNAg[I]fc^*ft5R0.Jfci£DNA©-g|5© 

D N Ag&l \c ftffittfc D N AHa^iJ tr^f-r 5 7°7 D 
NA, £JHv\fc:>K!J ^y-if^ftS^KiSDNAJftl 
£fr 5 XS ; 

e) ^-yT-^y^DNA©#*©DNAiSr»at 
U i^7°7-r-7-DNA[P3]S:tJ ? 7 0 7-r^-DNA[P 
5]§rffl^fc^y ^ 7— tfMSlSi-iSDNAifS^f 
5XfS ; 

f ) liJWcDNA©^* ©*S« td #ffi"f 5 ffifl PS* 

d n Aia^u [x] k mm-r swicdn am&i 
s-rsxs ; 

g) igd) X-mfeZiitcmM, ffiSSfcti'M/v*© 

ftiEtt^/ ADNAO**ODNAlt«ffli: U XS 

f) ■C?ftS$ftfcDNAia?!lSr*H:Te©^5-fv-D 
NA[P7],&'0 ! 7 o 7-'f'^— DNA[P8] : v-DNA 
[P7] : R^-yf^y^?-DNA©RDNAi 
[I] ©3' 5 M H#«B1RD N ASa^lJ [X] & 
WtLiraS-f Srtfl|©DNAE?iJ©-|ISKfflttW*D 
NAga?IJ^*-r57°7^-r-DNA ; fttf, 
7°7^-DNA[P8] : ^^7-fy^^^-DN 

a©s^dna^[h]©3' ^mifcft&tzMvmmmm 
d n Aia^ij vQAvztiic mrn-t 5 ft«© d n Aia?ij© 

-^MW&DNAia?iJ£*^57°7^-DNA, 
v yfcaj? V * 7 -if J; 5 D N Aitfi&ff 5 
xe ; RXf, 

h) 7 t /v«^S)^j;i9DNA©it*M^fc^ti5» 
IS, H5«*fcii7^*£^U ElR-fSXS; ^ 

tprt^wmt-t-swia (55) KisftrojKt^ifc. 

[0 0 4 6] (59) K£ft©M^S, HA, 

£*©»&•?& 5 r i£#mt-f SittifB (54) 75^ME 
(58) ©V^-f^^)^-fS*©Mig77fc 

(so) mmmmmv, #t b*fLa%r*fe5rt*#m 
t-t-siWE (59) izmm<Dm&um 0 

(61) h"*JL»*!is, -v^^-es.5rt*#«t 

-rstfriB (60) idtB«©77?£„ 

(62) S^-fT-fy^7^^DNA^ ffrlB (1 

1) , HfjfB (23) , ffjfB (35) *fc[4(|fjfB (47) ©Wf 
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-<^^-DNAT-fe5^t^#!tt-r5HfifB (61) fc«J 

(63) tmmtK jmmmifo-vhzzb&imb-r&m 
m (60) 7iMtfifa (62) (D^^-rtiMmm^m^um. 

(64) BE^fS^ RDNAE?lJCDmRNA— CDlE^fc^tEfc 
cOT&Sr tSr#tSt-r5|frta (54) T&SlufB (63) CD 

(65) itufB (54) Jbmmi (64) O^-rtlfrKWMtoM 

(ee) tuts (63) 

[0 0 4 7] (67) rtfttt^V ADNAcfJ©— g|5 CODNABB^IJ 

T, TIE (a) Jbm (e) colli : 

(a) Mmpt M*?L»«»[A]©S*MPIC. MIS (63) 

(b) «tt#t b*?L®j#!/[B]co^ 
&i-W-r5Xg ; Rxf. 

(c) R«&fe#fc H«?LiMfc[B]«saaSi-S*tt4fcB: 
l«ttCD|&!a[P]^#5XS, 

(d) TIB (1) *fctt (2) wrtiixDJM: 

(1) KI&ie[P]!JS«ftLr*5lttt*t b*¥L»*[c] 

*«tt*t hm%mmmt^m^^tm^t vm% 
mm M as (±1*1- 5 fc f«ttco^^ [q] 

H ; £7t«\ 

(2) »|&JI[P]iSfi6ftL-C*5«HS#t b*?Ll&»[C] 
[C] as 5 fc HJH4©j&Jia [Q] £#5 X 

S; 

( e ) Kl&JI [Q] a* jfcg LT ft 3 «H4* fc («ttco# t 

A + cOfifficSjIrfSfif^ -*f<75^fe#:<75-*-(cW 
1-5*l4*fc«ttcD|^t bi#?Lit*[E]£3BiJU 

t b qtfLtt^ t L-C#5 IS, W45ii^r 

[0 0 4 8] (68) R«H4# t b « 9LSb«b [A] t iWfcttt 

# t b mmm [b] t as ^-w«f*t?& 5 r t t 

■f-SWIE (67) KfB«»M3t*?fc 

(69) f«tt#t bnffLibfe[A]i:KJitt#t b*¥LK) 
%[B] t as#*H&5fiflr?&3 d i -TShuIB 

(67) izmm^mm^m 0 

(70) HUBS (67) 75SffJWS (69) ©V^^»^IB«©» 
ii^T-fcoT, SP,KT«©IiS (f) (g) : 

(f) TIE (1) 4fc[± (2) ©Vvma»©I3B: 

(1) xs (e) r-nibthtmmmz-ttt hm%mm 



?Lftti[F] ^WS-?-5*H44fctt«H4©JI&JS[R] &f5I 
(2) X® (e) ^^Hfc^ttffim^t bWILftfe 

[e] srtttt* t b mimm m t #e £ utmmp t b * 

*Jb4fe [E] as Hj^-r sJttti [R] ^#51 

S ; RXfi, 

( g ) »J&i£ [R] asjfcg LT * 5 *ttt* fc f»ttco^ t 

b "tiL®* [g] a> b , nmmitm^mms&<D?-y adn 

1-5 tttt* fc ii«ittco!J^ fc b *f Lttfe [G] U 

[0 0 4 9] (71) SX© (d) J(H4#fc b*?LS) 
fc[C]£lltt#fc b*?Lftfe[D]tSE$*l«ft#t b 

mmm ta as a jg-t- 5 utt * fc f±«n4©ii& ji [q] ^#5 

XSa^^5rt^W®t-t-5HufS (67) (7 
0) ©^^■fJ^*M^:|B«©»^It*^£ < , 

(72) Rig (f) as, tttt»m^#t b*fLftfe[E] 
Srtttt* t b *f Lft^) [F] 1 3iiE $ t b *f L 

mm [f] as tu s-r 5 tttt* nsm.<r>m% m r#sis 

a>feft*^4:*Wit4:fSirta (70) 4fc(4ffJta (71) 

(73) B»fpas, RDNAia^JdmRNA^CDte^STTtEfc 
ra-efeSit^Wmiri-SWIE (67) T^fulE (72) CO 

(74) R#fc b*fL»*^s, 

1-5IWB (67) (73) rov^*x*»H:IE«»JJ3S 

[0 0 5 0] (75) c DNA7-f77 V —IZ^IafaZfft 

T*oT, TIBIS (a) (c) : 

(a) m c DNAJ-f/? \)—<D&*(D?v~--y\£ttL. 
T, TIB/7-l'?'-DNA[Pl]SO ; 7"7^^"-DNA[P 
2] : 

v-DNA[Pl] : Rj?fMC9 cDNA©-^ODN 
A^ [I] CO— D N AgBMfcffi*^^ D N A&M ^ 
tS^^v-DNAT^ot, R^y-f^-DNACO 
3' *«#KDN A«[I]©-fflS©DNAe?!l©5' *S« 

A ; 

7°7Y-^-DNA[P2] : &J$fM<D c DNACO^^CODN 
AfC [II] CO — SI5COD N Affi^J^gW^^D N AS.W Sr^T 
tS^'fv-DNAffeot, DNACO 
3' *ffiaS»DNA«[II]C0-f|lCODNAE^JcO5' ^SM 

A, Srfflv^fcjj»jKy^7— «iBKS)SK:J;5DNAJi(i 

^jgrim ; 

(b) ^A^tft«M(itci>)DNAli(B*B»b^5^c 

-v^m^-rsis ; iff 
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(c) S^Lfe^n-^^Mt 3Xg, 7>feft6# 

m„ 

[0 0 5 1] (76) 8c DNA7-f/7 y ->5 S , #*© 

lLT/|5cDNA7^77 5-t'fca;tMtt 
SitufB (75) fc1B«©#8l„ 

(77) RMCcDNA^ ^>'!J-f'f^7l' 

-a (orf) t£#*fc-r5flrE (75) 

ttllS (76) fclBgi©;**. 

(78) KBffMdc DNA#, 3'UTR, ORF^^' UTRSr^ 

tfrtsrHfati-amiB (75) t^mie (77) ©^t*x 

(79) ^-r- [PI] %tf-7yj -7- [P2]©#*iiS, 
TfBWW?^ : 

(a) %%ff\W.(0 c DNAOORFtT--!) ^^'"t~<5 ; 

(b) -7j^affM©c DNA»ORF(rr=.-D 

U Smfc^SJuffll© c DNA©5'UTR(;:T~-y ^ 
; 

(c) — ^*SRgfM©c DNA»ORF{;r^-IJ 

U &im*-*Sfe9fa© c D N A©3' UTRtrT^- D ^ 
<fi"5 ; 

( d) — ^iJSRBfS© c DNA©5* UTRK:r=- V 

u Rm&ijmmm.(o cdnaw utr^t~- y y 

roW«ft^ri-5t>w-e&5ri:*1*«i:i-«iWrE (75) 
^SWIB (78) wftifrKKMoljm, 

(80) 8cDNA5^^7'J-!Ji, uffLWtJOmRNA 

cDNAro7-r^9y--C*>Sr t^Wfti: 
(75) ^SttnE (79) ©^-fft;W£ie«©2f 

m, 

(81) i«?LS*>$\ -vp*, ?y hSfcKfc 
rt*«r»t-f5*na (80) dfafc©^ 

(82) Sa?(J#^-2 5(Cfa*$tl5T5/Kgfl?lJ^#t-S 

(83) ffi?!##2 4(CfB«Stv5^*E?'J^ODNA 

(84) EM#-§-2 4fciB«£*b3:££B7!l©:fiS#-§-3 
75^524©4e*Sr^tfDNA4fcH:*©»f>T-, 

(85) mm^2 5tia*$nsT5yi6E5ijsr*-rs 

^v/^Sfcte*©^,, 

(86) tufS (82) 75StufE (84) ©V^^EfOD 
N A5g L < © mn tr*S-« * * - 

(97) tufS (86) K|2gt©3&S^*--CJBSIIE&;Sii 

[0 0 5 2] 

»0J©^*©Jf^i] «T, ^fB-effiv^5SS^J©SWc 



[0053] mmmmb lts, t ^^©(fiLs* 

f±, fvv, ps^ -t=¥, tys?, 7**, <fs, *a, ? 
L-m, -kmm>. mm>. fesw^tnc 

ti, MiS, ^«**fci4rt«*^M^1-5ffi*©M 

fyrf, *'7!)7^ 10 

7k^m, a«^«ii*ff) , *>3vw?a 

fttt^JSM (Mxii, *fl§M, ItHM, f-A- 

HiTO^M, ft if) ftifflsag 
tffcixSo **io?-y?-fy^DNA*fflv^, r 

© i 5 ft«©«fctt7V ADN Ai^tffl^S-rr fc |C 

[0 0 5 4] W^tLtli, 093.fi, H-nW/k 
x -r-7xSjfc^i7^/V^^©^-y3/V-j-^-f 

ao*, vMA^ftif) , rf 

/<M/V* («*.!*, IlM, Vfflfti?) , 7tV»#? 
-YA'*, JffjfclM** («*.«, AM, BS, Cffl, * 
A^Bl, DMfti?) , t h&S^-MA-* (HI 
V) , -Y y7;i/xyf >7^;k7, ^vw<.x ^^.x, stf 
y;t?-Y/i^, JKy^^lJ'^^ftif^W b*l5o * 

^Wyn/W-^W, Ixy^^^/V^., 7!.7°— 

-r^-f^ftif) , 7f; (ftlx.^ 11®, v 

HE, AM, BI, CM, ^A#BI, Dfflftif) , t h 

^S^^-Ta^ (hiv) , -fy^/^yif^^/v^ 

7?fo?)„ ^^©^-^tV y^DNASrffiV^T, r© 
J: 5 ft 7 © rtfett^ / ^ D N A Kfeffi %M-f ^ t 

7|cty3/vfW/w) , 7f / ?^;y7StF7f 
;BffW^Co^tll, ^^/^©^Kic^gftD 

n A^*© m RNA-©asR^Pfl*-r 5 «t 5 tc^-rs r t 

[0 0 5 5] #3&BHfc::jott5 r^-T'T-f y^DNAj 
a ^ ©3fM©«s«jD n Amm%&mr % a. * \zm v 

5DNAffiitflc%«»1-5 0 ^r-C^tt TDNAffit 
*J i±, ^^©*S«i-, RH^DNAia?lJ©^fliJ(i# 
£-f 5 © 7 s / A D N AEMt-ffi ft D N AE?IJ (ffi 
?r#L, 82o©t@^««(^*ti5DNAE 
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vmcmfH&aky j ad n aic t o x^xh 

t&otfciV^, »£L<f4^2kbp (^2,000bp) K 

i,ooobpro*ffi-c^Lfc«»fc*)5o bp*>, mvmmn 
m<D&mmmbpjbmm^bp<DmiLxmm l#s„ 

[0 0 5 6] Sfc, HftDNAE*IJ© rfg^ij tfi, * 

5&DNAE^J©&^£Sl*-f5„ 
(1) SWWDNA©-|fB*fctt^gS©DNAB?!l©^ 

( 2 ) ftgft DNAffl-Mfci±ili|l©D N AE3*J©^ 
*ttDNAt©e$o 

( 3 ) %%WM D N A ©-$15* tz i±±U(D D N Agfi^lJ 4^ 
©?f*l4DNA©ffA„ 

£?*LV> l&mi tttli, jfflB (2) ©B&&W5 

AK MfWDNAE?iJ©mRNA^©i|£^£^"5Jt6fc£ 3 L* 

ft, »||{WDNAE?!lromRNA^©<E^*5FRriBfcfeL. 
», J.oR^.jtEttDNA«)38mft^riBfcfeb»5J:5* 

[0057] rMttDNAj ttm BfrM©^ 

KiSDNAfJjottiV^, 09*.ff, v— 

A D N A tf> ©ff a©3H5 J f©mRNA--©e^SrM#p-r 5 16 
* * #"t 5 mH-%mWM DNAE?!I> fc 5 V ^ h 
oiofiJlJiSr^tpDNAEJiJSr^rfSii/SS-CtS,, R 
r^-*-«|g^j t LT(4, *GM*;«8&&iPfc 
38V ^X ilfffiffl $ ft 5 v 5 ^- * t ffl ^ 6 

rtas-e#5„ Mx.il f h5t-f^yy, r^tfi/y 

>\ *:tf"T>f f>\ fa-BV'fv'V, 7*5* MM f 

>4 fc (4* v" y^©S£feKStt«{z^#^!l* 

[0 0 5 8] R rate^iitgjte^j t LTii^ 5?fc K 
p^l-yy^-lf (DHFR) JtfirP, 

tPSrM^-f-SririSS-etS. HPRT (7^*7;*- 

y h 7 ^^^^ ite^ tffiffl »rt6T-& 

a. 

[0 0 5 9] 0E ru#-*Ht£c?J t LT!4, S^L 



^fifCGFP (Green Fluorescence Protein) feSV^ 
!± j3 9 9 5 -?~£t£ if £r a - R-f 5 W 5 £ fc 

as-css. R rjte^-is?affl«DNAia?ijj tbria, 

(BB5WR^rffl^r«W091/06667)Sff) „ 
[0 0 6 0] *3SMtr*5Jt5 r/j/^T^httSSj SO 5 

ry s/*r? birfSij tit, ffl^sj^ffly- 

^T^y^DNA^^t, ftfrttTV ADNAcf 1 ©^ 
&DNAffi?!l (Mx.i4\ 4ffiftie^3-Kt5« 

[oo6i] s r«j ^r±, t&istsaLfca*© 

* if) S Jfe-f 5 ^*HIS* fc i±«f Si $ ^fcttlStt^s^* 

tb5o %mm^£ti%mmms& (Embryo 

nic stem cell ; ES» ^^$^5„ W^) 

fftij tuii. Hfjf2irSttLfca*©*ttiife), 

[0 0 6 2] *3SWlcj3ftS ry s/y-f yfflSSj ^r>* 
r/y^-fv»tej i!4, M^ifffi^tm^i?-^ 
^y^DNA^ffl^t, rtttty/A'pro^KiDNAE 

<o-gp*fcFi^SP(r, husB (2) ic&^XM^Ltcko 
4^*ttDNA t ©*mi- J: 9 tfftliiSWASnfctt*, 
ISS &tl D N A E?IJ ©mRNA--©^^ ^ $ |X 5 (BP *, s 

*t4DNAt LTi±, ^frfBtCT* Lfci 5 
*-3te^&t5/*fcttujK-^-afe^Sr^tfDNA 

^ -lefSr^ttt? D N A tfc ?. r t «f L 

»ttaeT-#©-r-* -itfE^©±BfE[ov>- 7 1 7 

* 0 7 * * if© I/jK-^-M & - K1"S3» 

[0063] s ^;y?4>-mmi xm?hz-h<o m 

<f4*t mtfL»*Sr^lf5^i:^t?t, 4^)»*L< 
^©frfflJia, WfSif) 1-6*1-5 

^*jfi*fctt«ic$*bfciiBJiai*^*n5. $ 

S*tWi-^Stt5K'l4#lBia (Embryonic stem cell ; 
EStt) ft&^tStlZo *fc, »S*©^»4fc 
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[oo6 4] m; -y?rv bttis^y ??tv \mm 
si, iiWDNAEjii («x.«, ^afiHtse*3-K 

©^ft£, P-awJEl-^MfeS^^tiiftcom^i; 

1-5 a e ro^a^»*tBo#w £^rfi 1 i-5„ 
[0 0 6 5] -75, /y^vMS^/^^ibfe 
ft, fu*©/y^T?h»^/y : ?T? hlbttlcjsv^ 
r Bifg t ft s S*fiH4fls rtftttitg^ ©8*te##f fc*rfc 

* < , swwrtftttiae^ <omm<o $ e> ^p&eftfiw, 
^^aswrtftttite?-«^m^pffli-5*fflcoiH]^ 

* ^ >mm\±. tmmmt £ Hfesw^ftttite^ ©ft 

b5 tc, SA^fc^tt©/^^?-- i?^/3 
^M^5^*?r«S1-5it^Wlgi:^5, */c, Rrt 

fe ^ft»a-i:: t%/ v94 y 9 4 ymmz. 

tt£#1-5ft£*£^£1-5r fc^-css. ^coi^i- 
5«iS^#1-5„ 

[0 0 6 6] *IP/1© r|a*;L^t hnf?L»»J 

it, Kri£ ufc / jy * t ? h fc it / v 9 a >mm& 

^1-5o 

[0 0 6 7] #3HK© r^-^f-fy^DNAj <£>§£it 
IS* 5 ir1-SS6tlDNAE^J»-^*fctt^^S^D 
TfiR £ fcHLgrSfclS CT» S l-fSK Lfc^7ADNA7 
£j^M©#8jT?** 9-=^U SiSWDNAiS!!* 

tiar#5^tm5„ f/ADNA^^^y- 

tLTil, 77"^7^7 , 7!J^ BAC (Ba 

cteria Artificial Chromosome) 9^ ^7 U — 



YAC7^7*7!)- (Yeast Artificial Chromosome) 
ftiffc/H^S^taS-CtSo »*b<(t, BAC7-f7* 
?3-*fcf4YAC9-f^?3— C*>9, WK#*L< 
liBAC7^77!)-T*5„ *fc, ^/A7^7'7y 

[0 0 6 8] 77-v^7-f7'7 y -^ISWBV^ftS 7 
T — V^tV—b LTit, XDASH-II, 1FIX-I 

I, 12001, EMBL3, EMBL4, Charon4A, Charon21A, Char 
on32, Charon35, XgtlO, Igtll, IZapII, 

( 1 ) SSWDNASB^iJ©— §P*fc^§|55r'a-tfDNA 

&8cirara##-eKS* ucDNAyp-7'^^5/7 

- * w 7' y ^ a vm {-fy - ^ ■? v 

vt\ . p. 58-64, 1992, ^±ft^f ft if ^#M) 0 

(2) SWWDNAE^JSrStiSlH-SHfc-^T'^'f 
-7-DNA^rFflVN5PCRi'£i:te7 c 7-^^-f^y 

T^V A^WW^El . Vol.38, No. 3, p. 591-599, 1993, 

(3) RIIWDNAia?iJ^*(^fT§^fc-»©^7^ 

SKSMfitrlJ, r^/A«MfW«J , Vol. 38, No. 3, p. 5 
91-599,1993, #ftfflJSWe^tfc3Sfffciffc»H) o 

( 4 ) 7 >f K^yHt : F»« i: 7° V 

ttf/J*ffl&xW%\ , Vol.38, No. 3, p. 591-599, 1993, 
a-y?rYAC7'1 , 7'7P-ifcliBAC7^7*7 

y-d^»i-5^ici±, Hfjta (2) jbm (3) ©v^ 
Tttd^©7f?£^.fflv^5 r t Asnjf 5„ l»i#o«fitt 

y 3 V^-y^yy y 4 -#©«*tftm#Sr 

^tbftv^ffjfB (3) ©7jft£fflV^<^W*LV\ 
[0 0 6 9] Sfjfa (3) ©7jSii4, 48^^;^ (485^) , 
(965^) &5 1^(436417^/1^ (5^) 

adn a^ P-y^-sit ^mTLhtvtmmk 

© R-^f ^ p y"v - b ^ 6 m J* § ix 5 Y A C y 4 -f y V 

- * 7c !4 B A C y 4 -f y V - % v ^ ^ 5 H * 76 P C R 
(3D-PCR) tP?»$tt577S?rfflV^T^^ y-^^^-T 

5rt^Wmt1-5fc©T-fe5 0 
[0 0 7 0] BtTK**** 5 
96^-7^ ^n^U— h (I8 7x;kx«127x;v) 
9i/K^#$^rv^5BAC5-f *fc»YA 
C7-f7*7 Sr2BSLfc«^-©3D-PCRt<tS^^ y- 
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v-b£M;fe£-W-4 7j§i!fc-f5. if, «XtfiSS£&«-* 

A- (81)1^X5*, MS : XI 75^X40) , YfldfrHafc: 
i4-8-ff36^i/P (12?^X3#[, ffig : Y175SY36) , 

zH^^ta-a-tH??^ (47a, mm-.zijbmzA 
7) t*5. 

v>y°^zmftLXM^^y°^mZ2$;mm-tz>o mm 

Z375^mZ47^H»-r5„ 

[0071] ©xttiroffig^xir-fc^T©?^© 

•fSo ZfcV>-C, X#±©J&S/5 s X2T , fc5£T©?:i:/u© 

7>mX3 J^mX40 £ 5 „ 
®Y*±©ffi*!iSYl-C*)5^-C©?3iA'©«-^P->'* 

^y/^M^-Lxm^^y^mYi^mmi-^c 

-e, YttiwM^^-efcS^-Cco^^/KO^-^n-^ 

^sy°>v*m&^xm&^s?°>\™x2*mm-z>e mm 

icLT, ffiSY375SY36©=§-*(£OV>-t, ^^-^7"^ 
Y3#£mY36*W8M-5. 

[0 0 7 2] ®{*fp^*^5 t-T5«WDNASa?IJ^S 
-%(D-fy4 ^DNA^lltS, 
©tfjfB©75S©r'HM Lfc£-fH23«©?H£-f- y^/v 

(BP*>, mZ175MmZ47, mX175SiiX40, XO%iY17!/5mY3 
6) ©3-^JiIOVvr, i-»©7'7'f7-DNA?rfflV^ 
Tf-ffildJ; 9 PCR(-<t5DNAii*g^fi ; 5o 
®PCRg»*i^*KltftU DNAfi*|*S»»e>*t 

tlStlD N Aga^lJSr^y / A D N ABftfa* * n W 
ZtifcmVt? v~ytfl%ft£tiX^%y>u~ VRW* 
;KDftI4:l3SL, B&tt©yV ADN A/ c-yi LT 

iajR-t-5o WSJi, *trlHxe©r-^f->7°/vnixi, b yi 

7AtFmZl©#* -CD N Aif *g^M* PjtbfcJ&a-^ft, g 
W®ltt^n-y|JIl (X1,Y1,Z1) ©frs/HtfiPfe-*- 

[0 0 7 3] .kJfcLfcfcSSD, y/ADNABffrtt, 

ee©yy adna?^ :/ 7 y — & _k» t mm<njjmxx? 
m<D*f/J*mkys -fy y— f±, ^ (mti*, -77 



7 s> b * 7c J4 t h- * if ©nf ILtbfe, L < tt-^ 7 
^Sfciit h) ©y/ADNA»r>tf*^&oT*>l5 7!^12Kb 

7>J— Cfc5„ £?*L<i4, |**n-V©**fcW* 

i^iB«L-T^5y/ADNA7-Y7*7 U-t?fe5„ r 

u-fc^j/w^CEKixS^P-ytt, *-© 

^itfcotW^. ±Whtzb&<0 

fcfetctt, 9—fr4 ^yDNA^©5'&tJ?3MliJl-#^^ 
SftSfflWHWKtt, t%^)2 75S^j5Kb©fi 

Wf#£T'>fc< tfc^4 75^10Kbfc5W4$j 
5#Sl2Kb©:t£&ft4:&£fc£ix3o 
[0 0 7 4] EJlTiC, #£93©^/ ADNATA 

let Lrfi|^1-5 0 ^^tVADNAH, WT|^3X1 
O^bOi^afi^^l-So r©yV ADNASrlEfilfCglfS© 

ii\ ^3Xl0 5 S«©DNA»f>t^^'f5ri:t/ c e5^, 
*«J(-i4^BrfgT*fe5„ |ot> *^B^©y/ADNA9 

j ?y v -<Dwm\m\^hixi>>f / ^mmfttt., m* 

K^*/ ADNA^«fti-5 £ 1 1 J: D cHS 
-Ct5„ y/ADNACIi, 4^Sfg!i^|5S#)g}cJ;i9 
B»*H-5 4iaSiB?iJ^, **±4 4 (=256) SSr 

IP^250bcT<b(cWm-r5o tSot, 4fiSK?lJM 

5 n t in i 9 3fM©^: t $ © *V a d n A»fr *W«tt- 
5^tds-tff 5 0 *fc, R4^S|giiSiJPg^lcJ;5a 

ftmit&ixte<, mmtetv 5mmtmmmmR& 

4^Sigft$lJPS»*t LTi4, Alu I, Hae III, 
Hha I, Hpa II, Msp I, Nlalll, Rsa I, Sau3A I, Taq 
iXOTspE IftifdSWkftSo 5^S|gfift5lJPI*^t 
LTtt, Cfrl3 I, Dde I, EcoR II, Eco 47 I, Hinf 
I, Mva I, ScrF lS.U«Sau96 I*^^lf b^l5„ 6±^ 

5 LTitSLfcyV AD N Air >!-©«•* SrgfM©7*5 

^ h ^ fc K: J: 9 -t*V ADNAy^f 

^n — vfl, ®^P-yfJ)ott±^U &5V^ 

[0075] if.mmxm^btiz>¥ cmcx.^m^i-m 
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^©jSfflj , l?8#, Jg9-f§-, 1990¥;Mm- rit^ 

mmpcm ■ gmtftir^BtMi , *5twM*s^tt* 

fi\ 1992^) „ Sfc, PCR©*jflt filf^WSCTif 
[0 0 7 6] ^JSEfcfcttS rffilJ(EBI^B,»DNAE 

^ijj tit, «e^i^^a#»^-c«^$tb5ffis» 

$|J (ftrij ^ > 9 — 1? ) (c i v) gut $ jt, 5 

DNAffi?iJ£s!*1-5„ «T(-*»-«^*lf5o TIE 

3„ 

»g#* : EcoRI, fgifsDNAgfi^J : G/AATTC ; 
fMPSBIS : EcoRV, fgi^DNAgfl^lJ : GAT/ATC ; 

: HindHI, fgltDNAffi^l : A/AGCTT ; 
ffiJW* : Xhol, fgtfiDNAK^J : C/TCGAG ; 
mRBm : Xbal, IgiiDNASfl^lJ : T/CTAGA ; 
«»* : Bglll, Ig^DNAE^lJ : A/GATCT ; 
WlSliit : PstI, ISilDNAgfl^J : CTGCA/G ; 

win* : pvuii, mmmmm ■. cag/ctg ; 

Wilt* : BamHI, fgf&DNAE^IJ : G/GATCC ; 
©JESUS : Seal, IBSiDNAia^J : AGT/ACT ; 
fM Riffle : NotI, fBffifcDNAK^lJ : GC/GGCCGC ; 
fMESINg : Pad, lStf!DNAia?lJ : TTAAT/TAA 0 
[0 0 7 7] *«HK*J»t5 r»JRg»*fc 
DNABE^lJj t(t DNA*S«fCK:«*Ufc«fc5 

£1"6¥»*i8 (blunt end, flush end) Sfctttf** 
S (cohesive end, sticky end, staggered end, protr 
uding end, recessive end) 5re;!S"f"'5o 
[o o 7 8] ^wmctetf^ ry^#-DNAj fcfi, 
0fatj£C2o©DNA5|5*ScDM{i:#A$^, »2oco 
DNA*S£rf|;y ^#-DNA£^LTjg*£3-&.5fc» 
©ffiS^DNAHE^J^rsftl-So R!) y^-DNAIi, 
FJfili-JS C if'© i 5 &i£SI2?iJ£^rl-3 <£ 5 I- t>Ktn- 

a^irjjs "Tie-cab s. 

[0079] *isbji©««^iplt, rtamy 
<z>m mm rci k «t u »» s *x a mmm rasr^^tc* 

^fig-TSo :©!)y*-DNAt DNASSMM 
[B] Sr^-fS DN A [I] t Affile: ± <o - 1 1± 

9 , 1SDNA*S[A] t [B]©HK»!J ^-DNAtfSfflt 
A^tt/tit^DNA[C]^li»-r5rt^T'§5o 

mmvt d n a [iRftij Ps»*igfiD n Asm m r-sir $ 

ix, #JRS»^[E]fc±5«l»r*«DNAil5!ISr«-*©5|c 

*t^rr s«GRfl;DNA[ii]as#p>n5. «*9 V#-D 



N A £3? A-T 5 r t IC i 9 £ C 5 3b* fc LT ttTIH^* 

( 1 ) »dna[c] teffimvfflmtmmmfm&m 

(2) SEDNA[II]©**Bt9fM©fflRB»^Bf**SD 

NABa^j?r»fc*5r t a* -eta. 

(3) fDNA[II]ODNA*St- 3f3«>iS»fiSr* 

[0 0 8 0] #3fciJ305 hnffLibfej , IP 

*>, /y^r? h*|Lib%Xt>Vi/^^v#t h 
*f L»«9ft . F7^'^=y? ibfe©M5gic*5V ^1 

S4 0 8I, 1 9 9 0^£#H) CtotffltSrt 

[0 0 8 1 ] #3SBH-Cteffl£ix3 TDNAj 

otftiWDNA, mRNAi^fSI^SffiiDN 
A (cDNA) , RNAifcfiDNASriiiLTPC 

Rmx-mm $ e> n s d n aii; r n e, 

a b-fr T #16 $ ft 5 II* x. D N A co V vf ti fc 

[0 0 8 2] ADNA/5=>p3©0fMcODNA£D|^^ 
(4, ltrJfiLfc^y^DNA9-f^5 5-!6>6Bfa«)^/ 

»Ki"5^iirj:9WI«li-5ii:AS-et5 e parage 
F1"S c DN A^fSK-fS^i: L-Ci4^T»* 

RNA^fiM-t-5 0 mRNACfiSli, WA-tf^Ts-^ 
Vf-^-^T^— h-ffi (Chirgwin£>, Biochemistry, Vol. 
18, p. 5294, 1979) . ^7 1 J -/H£t> b< 14AGPC?£^ 
cO^co^^.fflV^TffigLfc^RNASr^-y =f(dT)-fe 

^ n h- 7 w — fciW 5 ^ 1 1 i o rff 5 r t &v 

[0 0 8 3] ft^tfbixfcmRNAMtLT, « 

-?b<DjTWi (Mol. Cell. Biol. , Vol.2, p. 161, 1982 ; IH 
te s Vol.3, p. 280, 1983) ^Hoffma^CD^ (Gene, Vo 
1.25, p.263, 1983) f (Ci 9 c DNAf^fSU c 
D N ACO^i c D N A^fflS^^lr 5 . iOcDNA 

*--5?^^«, *»«KJ»fl»A (F5^7x^ h) 
t-Srti'ilp cDNA7^7'7 5-§««„ 
[0 0 8 4] *:fffll/^W7"7^5 H7^-iL 
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ct— =.y9^9 9 — t LT^ZipLox, pUC19, Igtl 

NASr»^iiif^t LTf4, WfctfHaniatis&O^ifc 
(Molecular Cloning, A Laboratory Manual, second e 
dition, p. 1. 53, 1989, ColdSpring Harbor Laborator 

y) \mm^m^}£^mihfi^ a 77-^ 

^-fccDNA£»jMi>7j8ii: LTf4, HyunhibCD 
(DNA Cloning, a practical approach, Vol. 1, p. 
49, 1985) fciftfSiglf e>*lSo tUffiHitt, TfJIRcO^P- 
=.>?*y h GIBCOjUkS^ttSBiERSO 

E.Coli:JM109, HB101, DH5 a * fc}4MC1061/P3^) l?CO 

[0 0 8 5] ^7X5K^itiSAt5^tLT 
(4, (Molecular Cloning, A Laboratory Manual, seco 
nd edition, p. 1. 74, 1989, Cold Spring Harbor Labor 
atory) \Z.^<r>WciHVl/^ 

5 0 -f>-tf TfTIRtfV-f vtr hP^ 

y^y^yl- («*.tf, xhJfiV—i'm* T*<r 
i/f m%f) Srffl^S r t K 4. o TffiffiictT 5ct as-C 

[0 0 8 6] SftOieta-KtJcDNAIi, Mx. 
}4\ BUflfcWK LfcK BW<Oga<DT$/ HBc 1 ^ 
K-T 5 ifiKSEM CO -SB * fc (4 ±U £ *afr D N A fo 5 V M4 
RlfiSKMiffi^ffi&W-f-SDNASr, 32 P4fct4[a- 
32 P]dCTP*©SdWttllIffift:-C*«LT7 p n-^i * L, 

=i p 7" U 94 if —> 3 Vgc (Crunstein 

Proc. Natl. Acid. Sci. USA, Vol.72, p. 3961, 19 
75) SfciAT-y-^W^y W*-'/a Vffi (Molecu 
lar Cloning, A Laboratory Manual, second edition, 
Vol. 2. 108, 1989, Cold Spring Harbor Laboratory) td 
XV x9 V ~~>y-tz> Z. t K 4 <9 #5 r. £ tfS-e£ 5. 

cDNA«r$83iL5 5"***- (W*.tf, IZipL 
ox, Xgtll7r-^^^-) ^^TfSLfccDN 

ocDNA^u-y&MtSrtms, Xmz-9 

[0 0 8 7] £©*fcLT#feftfcDNA©:StiBE?!l 
J4, -v^f-A • *r/W<— hffi (Maxamb, Proc. Natl. A 
cad. Sci. USA., Vol.74, p. 560, 1977) , 7r"^M 



l 3 tm^lt^rttisx 9 vir^- Ki^*#itco2f?£ 

(Sanger Proc. Natl. Acad. Sci. USA., Vol.74, 
p. 5463-5467, 1977) N &5W4^-f 9 — % %—9—yr 
-i 9 /Viz— ^ryyy9& (Applied BiosysytemsttjS) 
ft if \Z 4 o T*J&*- 6 r t 5„ 

[0 0 8 8] #3&Wt:i:fc^TjSafcJStTfflV^ftS 

#*co!g^ ft t«sw&» * fc (* a a^flt-e t s t » 

5 K (pBR322, pBR325, pUC12, pUC13, pUC19ft if) , 
»tft*7"7X5 F (pSH19, P SH15ftif) , Igf^lSSjfc 
7°7Z>5. K (pUBHO, pTP5, pC194 ft if) ftfiiTjk^frh 

3„ £7c, 7r-^?-t LTi4tfr^Lfci7r- 

>vy. ft if coftfe^S A © f> /v^ £rffl V ^ 5 r t T* t 

[0 0 8 9] «r^±J»«*-C9fS©Se^*mS 
■fr5»&frtt. -ft§:i-ISJa-<^^-(4, '>ft<fct>;/n 

— t^w^-s^ ife^Fv, mrm<z>& 

St3-KtSDNA, H*Jh3K^, 

-f4, '>ft< HT-o^-?^ F«aKy, F^Mcog 
aSrs— K1"5DNA, iiaKi'^'ev^tiiS 
LV\ %.tc*s7*-r>\"<~?=f- KSr=!- K-f-5DN A, 

5 ' «*s ± V 3 ' «© ^ 7" 9 4 *y s 

fc^4«SBItgWftt^^-x:'v^rfe4v^ 0 *fc, gs<] 

[0 0 9 0] fflS^-eSfMoSeSrlfimS^SfcfecDT" 

n^e-^ T'o^-^-, ^ 

W-^-*3j;tK Shine-Dalgarno(SD) E?lJ (^!lx.(4\ A 

AGGftif) £l$t!h<vr'h6 0 wx.ttlM^&^i'^y 

— 9—, recA? ^—9—, IPL^P^-^-, lpp7° 

p^e— tac7°p^—^-ft if ^tsh<r>ifim^ 

9-tLX\X PH057°P^e-^-, PGK7°P^-^-, G 
AP7°P^-^-, Pm-7n^~-9—&mft>ft, 
^f-jV^MMtDWi^i, SLOl^n^— 9— , SP027°n^ 
-9-, penP7°P^-^-ft if jJJJifcH'bnS. *fc, « 
±-4Snf¥LS)*Wa^©X««^fe5#^, SV406*co 
7°P^e— , u h p 94 jV7,<Dy°vi^:~ 9~ , t— h 
■> 3 y^7°P^-^-ftif^(f e>^5. &4b<{4, 
SV407°P^-^-, I'hP^V^CT'P*- ^-r-fo 



5„ #(crttej^PM^$tt5%©-e«^v\ * 

5„ #14ll*&3 KJ'tLTH:, yfts^aKJ' (AT 
G) ffWj^fta. ^it^ KvfcLTfi, ^©JSota 
(fJx.fi, TAG, TGA, TAA) ^fij^$^5„ 

[0091] ?-5*-^-S«tLtti, ii«Mve> 
t5„ tliHW&iti, #^«^T-^»^DNABB 

K^a^sns. fiix.fi, E.coiiT*»y 

7^5KpBR322, & L< fi^cDAIlfttfff&tt (pBR322 

MDNAiS^ *fcHf?Lif)«EJ]S^(1^7^S; KpRSVne 
o (ATCC 37198) , ^7^5 KpSV2dhfr (ATCC 3714 
5) , ^5^5 KpdBPV-MMTneo (ATCC 37224) , 75^ 
5 KpSV2neo (ATCC 37149) ^tm^ZhZo 

y^^SteflStefco^-CM:, f!lx.f«tvmsV40fcft*i- 
[0 0 9 2] *38HK*JV^3faKa:c-cfflv^fen538 

^liwcist s r t f; <t o tusw-s 

DNA75^ > b (fjx.fi, 3fMcoy V#-DNA62 
[0 0 9 3] ^K^-Cj^SKi&CTtetf £JT^5 

? ?-mx*jfm&m£ntcmmx-h <o , lt 

5 V ^ ti|»M3 Sr^5C*5*1- 5 - i <t ?> 
fSK-TSr tms„ *fc, ft 
DNA7?^R|gm^tifc« (flxJi, *?L»tWES 

NA, y/DNA, feSi/Mi5§J§/< 

**~-©jJfA (^SlSt* G&JMMO ) mm'Ma^Jj 
m%m^XfT5Zttfi-?%&. «*.tf, M (E.coli, 

Bacillus subtilis *£) ©4§^fi, «X.fiCohen^»7J 
£fe (Proc. Natl. Acad. Sci. USA. , Vol.69, p. 2110, 1 
972) , 7Ph75^hi (Mol. Gen. Genet., Vol.16 
8, p. Ill, 1979) ^yhTV hj£ (J. Mol. Biol., Vo 
1.56, p. 209, 1971) tiot> Saccharomyces cerevis 



iae^it^fi, flxJiHinnenb©^ (Proc. Natl. Aca 
d. Sci. USA., Vol.75, p. 1927, 1978) ^1)^-7 Affi 
(J. Bacteriol., Vol.153, p. 163, 1983) tiot, 

GrahamOTSti (Virology, Vol.52, p. 456, 1973) , Ji 
*M3»i§1§i4, f!lx.fiSummersibC>7j?£ (Mol. Cell. 
Biol., Vol.3, p. 2156-2165, 1983) tioTWW 

[0094] xmrnrntz, mmm&m <d§l 
mc&wmmMs mmmmut> l< mmmnz^ 

7^h7 7, nJBttrVTV, ^aH&ifflS, 
L < fi#«^*iC tLtlt f J XJiT ^ 

mmsm. r^/m, v 

^hf, Hfc***, ASffi, /*u>f 

* (Mx.fi, *m& («ifilfb*;vv'^A, y y»z 
£&St (Mx-fix fy-TM^ y ^-r-fv'V, tv 
v\ (^xiias, ®*© P H:fcj;t>*±siiH$ 

[0095] i9±as»*, *^»-e&5 
5o ®*b<i±, pH^5~8-e&5Jg±fi-e&5„ it±!js 

E.coliCD^, LV^*t LTLBJg*, M9Jg* (Mi 
ller?j, Exp. Mol. Genet, Cold Spring Harbor Labora 
tory, p. 431, 1972) ^M^jftSo 
*f±, ^HiCiPii^ Jt#L^^b, ii?Sl4~43 0 C, 
#Sj3~24l*KlfT5rt^-ef 5„ 
[0 0 9 6] te^BacillusMSco^, J; 9ii 

Jt#*t^^f,^ ii^30~40t:, fil6~96B#Pfl^5 

X.fiBurkholderg/J^Jfi (Bostian, Proc. Natl. Acad. 
Sci. USA, Vol.77, p. 4505, 1980) btl, pH« 

5~8T'fc5ri iJSM* tl\ ®*ttii^ft20~35 o C-t? 

^l4~i44B^R5^^^tL, «t 9 aM^W^P 5 
[0 0 9 7] «^*s»*iifflJjaro*a-, t^*t LTfdx.fi 

|^5~20%CO|^^Jfa»Sr-a?>MEMlg±i (Science, Vol. 
122, p. 501, 1952) , DMEMlg* (Virology, Vol.8, p. 3 
96,1959) , RPMI1640Jt* (J. Am. Med. Assoc., Vol.1 
99, p. 519, 1967) , 1 9 9 Ig-iffi (proc. Soc. Exp. Bio 
1. Med., Vol.73, p. 1, 1950) ^£rffl^5 n t &T° t 
5„ lgJfi»pHfi^6~8T&5(O^W4L<, Jg*ft 
iil'?K]30~40 o CT«15~72f$rE5 ; ff? > I et)tl, iSJStJ; 9ii 
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Mx.f41ffJ,€^iL»Sr^tfGrace's ±#ifi (Proc. Natl.Aca 
d. Sci. USA, Vol.82, p. 8404, 1985) m&mfbtl. 
Z<D p H}4&) 5 ~ 8 ffe50« LV\ Iff Hffil^ 
20~40 < CT*15~100^Wfi : ^fc>tl, iKSC i 9 ffl^if 

[0 0 9 8] 

[0 0 9 9]ItMl HPRT«e^/y*r* W** 

<;1-1>; HPRTae^-^r^tf^^^yy ABAC? P — VCD© 

# 

-ry^HPRT (Hypoxanthine phosphoribosyl transferas 

e) z^-v+ttm'&vi^z^txvs Mmmft 

TfTlKcD^y;*<7V ADNACDBAC (BacterialArtif icia 
1 Chromosome) yJ-fyV -T'fcSDOWN TO THE WELL M 
OUSE ES BACDNA POOL (Genome SystemsttSU) %%7 

■< -fy y -imtt^mmm^mmm^tmistitc 3 d-pc 
*>#fc. ro^^y-s. *fl§M^ffi»£ftfc^9 

2, 160{IcDBAC?P-ycD£-*/5\ 384jtW^n7">— 

I), ^(Dysfzfy teGenome Systemstt-Cftf^ftT 
3D-PCRte±5**y-=V^«:*K1-3fc 

ft-fl^fc*. & 5^ ig-g- £ ftT ^ SBAC? p- 

ycoasuBje-efcSo s*5-r 7*5 y-£*? y-=>- 

?U B«jOBAC^o-y*5[#bJ:5fc"rS#f±, ft 
©BAC? la - VCODNAcDfg-g-f- Vy>tfS$:# $ ftT V ^ 

-PCRi^iS^^ y-=>-^?rtTV\ l^/ADNA 

ftfc#^©^/M^#£ftT^3BAC? n-^^r, Gen 
ome Systemstfc^6>»ATft5. 

[0100] -7 y ;*hprt«{H^-}±, 8 o<zm yfoy-e 

&m H tlfz 9 -OCD^ y y va» & 5 ft, ±f*T'33kb(C 
(Proc. Natl. Acad. Sci., USA, Vol.81, p. 214 
7, 1984) „ -=? y ^HPRTjtg^-cD3i y y >- 3 CD^SSfl^J 

-r-v-, P 3A (ia^j#^-i) au«p3B mmmw2) zm 

»bfc 0 »ALfc^-C©iS-g-f->'7 B ^^-7'CD#^iC 
OV^T, TfB^T'PCRffofco 

[0101] (S)S?ll^«) 0. 5U«TaqjK y * 9~ 
if, 2. 5mMCDMgCl 2 , 0. 4mMCDdMT\ 4/zMCDp3A, SW4/tM 



©p3B 0 

(SJSiM ?/V) 94°Ce3^»S)SSrlf--r ; 50°CT* 
2#©Ki££llM?/V ; &tK72°C-?l£\ 94°CX'l^Rlf 

E^ft^^^/t^^-^^SLfcc, *pcRlii 

z>M^mw£n&wh<Dm.mMi-i, i97b P T-fc6„ 

fc 7 ^ ;u<£ ODBAC 9 P — V (CT ? .X HPRTilg^ Sr^tJ" 
ADNAglf ffi ? P - = >• y § ftT ^ 5 £ t m IJ W b 
fco E^R3 0©BACy P — Genome SystemsttJ; <9 
lALfc, 

[0 10 2] <;l-2>; -ry^yV ABAC DNA©«Bf Iff 

Genome SystemsftJ; 9 If A LfcBAC^ P->"64N20(DDNA 
fr, T;VA!)?:fflV^ff£ttotllLfc (Nucl. Ac 
ids Res. , Vol. 7, p. 1513-1523, 1979) „ 7S<Z)f|SlJPiBI 
* (EcoRI, Hindlll, BamHI, Xhol, PstI, Pvul, PvuII 
TkXTkmV) (ro^^T, ■? y ^HPRTjlfK^^y 7 ADNA© 
SlJPI»*ililEl^'f^^tiT*3!9, EcoRI, HindlllSTcit 
BamHIT-yjrrra iffl[TTl#ll»x.ffl A V^DNAt^^ 

S*ffilBHH*i: LTii LfcAt Scd^/ ADNA»f^iSS# 
fetV^tcOt^giJ^^fc (Proc. Natl. Acad. Sci., US 
A, Vol.81, p. 2147, 1984) „ 

[0 10 3] ffifgBAC DNA (#2 jug) Sr, BamHI, Hindi 
II&tFEcoRI<7>g-*^ifLfCo *V^-C N ij^ft (^§-0.5 
(ig) £\ lUroT4y^— ^Sr-g-tfTris-HCiaWffi (840 
/x 1 ; <;ffifi!c>;66mM©Tris-HCl(pH7. 6), 6. 6mM©MgCl 2 , 1 
OmMODithiothreitoK 66/^M©ATP) cp-tn6 0 C-t*— 

fi-r5itti9, ^rt«^S*SWii§*7c (SB 

atttfb) o »e»^fcai«MiA*=^ 20 

/ilOTE^IS (10mM©Tris-HCl(pH7.5), ImMWEDTA) 

[0104] < ; l-3> ; H^DNA^HM fc Lfci^PCR 
SfJlB«*^!|-CPS LfcamDNA («• 1 /* 1) : 

( 1 ) ecori -zwm'&mmt Y,tznmtmk ; 

(2) HindIIIT^®Tm^ftbfc^DNA;Sr/ 

(3) BamHI -C^MitWbbfc^DNA, O^^^Tia 
2jjfi » P C R y° 7 — <D # >6r (75 ^1^* £ ffi V ^ fc i£PCR 

(inverse PCR ; inside-out PCR) J; 19 if*S 

/c, 

A) -7 ^HPRTae^roa: y y ^ 2 WiSSE^JKfflffiW 

^-*f©y°y^^- 

pr2-l (IBMS^-3) &tFpr2-2 (ia«f4) 0 

B) -?y*HPRTjteT-»3iy y y 3 coSSia?iJCfflW6<] 

pr3-l QEM#^5) X0pr3-2 (IBM#-§-6) 0 PCR« 
t)»y P-->-y'cO^?rJi(f yy^-r-pr 
2-lSWpr3-lC05' *ffli£f§(C[±, MPSWigPacIfgltDNA 



mm (TTAATTAA) Sr#JPLfc. *fc, ^lilir;/^ -r- 

pr2-2&tfpr3-2©5' fOTiSlJjfNotlfgJSDN 

ABB^EI (GCGGCCGC) Sr#tPbfc 0 
[0 10 5] PCRilTIB»S)S*#T^Tofc 0 
(SJ&ii^'fcfiBJ*) 0.5UWLA Taq*°y 7«5-if (SH3£ 

SO , 2. 5mM©MgCl 2 , 0. 4mM©dNTP, _kfB— *fCD:7°5-f 

•v— (#4/iM) 0 ^ft : 50/il o 

94°c-e l ^coS/S^rlf-^ ^/v- ; RV9 

8 o C-e20#S.tK68 o C-ei05>'75SJSSr30f--f ^yV„ #£>*b 

£01 (£Bl<a), Kb), Stfl(c)) ic^1- 0 
[0 10 6] 01(a)fc^i-fci3 9, tfiiS(A)iciBaco- 

(1) EcoRI^^SSttffcLfcSMfcDNA : ^5. 5kb 
(I) 

(2) HindIII-C§I»f«aiWt:Lfca^DNA: #*J4. 5kb 
(ID 

( 3 ) K3MIX*®W&Wskik Lfcg^DNA : jj$7. Okb (I 
ID 

01(b) 4x3 kio<0 , EcoRI^gffft^fLLfc® 
^DNARt>HindIII-e-tS]KlffIil^ft: Lfc^tfcDNAir&l >T 
l4#tcJtM*£ft5:*:t£ (#*iKi5.5kbXU*)4.5kb) © 
DNAWiiWiSBftfonfc^, BamHI^BfSSRWIiUfcai 
^DNASr T § ft 5 ± # £ «)BNA©i(MBiWB» fe 

[0 10 7] tflfE(B){CE«cO-»coy7-r-r- 
Srffl^fcPCR-CifffliSJ!l!^SixSDNA©^:#SH:TE«)4: 

(1) EcoRI^»fSit^Lfc#^DNA : j^l.3kb (I 
V) 

( 2 ) HindIII"CSJIWftlll«Wfc LfcS^DNA : «7. lkb 
(V) 

( 3 ) BamHI T-^iffi^^fb LfcgMftM : $7. Okb (V 
I) 

Sl(c)^$jl5tJ3!), EcoRIT?§]»f«at^ftL,fc« 
^DNA, Hindlll-C^DBf^^ftLfcS^DNA, SOTamHI 

£ft5^:t£ (#*»1.3kb, »7. lkb, XW»7.0kb) 
roDNAro*Hg^38* fcftfc. 

[ 0 1 0 8 ] < ; l-4> ; HPRTjfte^- %<£t£T ADNA 

fufB^KM»SS^£>, BamHI Xtymimmt LfcHMKD 
NA£i#M t Lfcmlfa(B) \c%m.<D~n<D-fy4 -^-DNASr 
fflV^fcPCRiC £ 9 «*S£ft?>PCRMfe£0lK-t3 rtiL 
fc„ l£PCRjl%£r, MISIi^PaclXtWotn?5J|»fLfc 
®j, 0. 7%T^n-^^VvS^ft(-#tL, |£)7.0kb©:*: 

£\ DNA CELL (Jg-ft^ttS) Srffl Wc^^tHi-ft 
U gB^©HPRT*fi^£^ti>-^X<7V ADN 



A»f>T-^lH]llXLfc 0 giDNABr^, T4y^-if (%Wit 
U) Srffl^T, 5 Kpll08£fOTSB£SlfPacI&tM)t 

IT'§]E9fLTS»Lfc»t^7^5 KDNAfc 
»mx.^9^5 Kpl207*fP«Lfc (12) „ S»i 
^9^5 K P 1207T% *J3§MJM109 (Sfiitfi) £^ff|g 
*Lit 0 ft*5, i/7X5 FpllOSil, ftSsK^oT, 

KpBlueScript(SK+) (Stratagene$D t-, rfflPS 
9 7°y^ ? KpMAMneo-CAT (Stratagene 

Affi?iJ£fflt Ai-5 n 1 <£ 9 fSLfc. K^fMS^ft 

fc*jss*»e>, r/^yftici^im/y^? K P i2o 

7^rlH|J|XLfc 0 S-7°7^3: K©*JKSMSifiH&, 7SS© 
OTSgtSS (BamHI, Hindlll, EcoRI, PstI, Bglll, EcoR 
mxMbeil) KoV^TfRKLfc (1213(a)) 

[0 1 0 9] <;l-5>; ^-^T^ y^DNA©IS 
iamx.^9x5 Kpl207^S[JPW»BamHir^BfLfc o # 

NAt LT1h])|5J Lfc„ 
[0 110] <;l-6>; ^-^f -fy^DNAOESllfi 

GENE Pulser (Bio-RadttSD SrfflVVfc^ Fp*°W 
v/ 3 y (200V, 360 /xF, 0. 4cm gap) Id J; 9, "^^^ES 
(2 X 10 7 fg ; Rouxs Arch. Dev. Biol., Vol.198, 
p. 48, 1989) ) iC, fuE-eMKtfc^-'/ri'^^DN 
A (100 /tg) ^^ALfc 0 RESWIiaSr, 0.1%i?7^>- 
■7^>- : 7 , L;fcl5%FBS (4=JI6JMjkfif) "a'^TDMEMt^ 
(10cm, 108c) l:St2 4ffligtL 
fc 0 ^V^-C, J$*?r250/ig/ml©G418^ti'S^igffi^ 
3S*LS6(!:«HlLfco 7 75SlO0M©±#*icj;i9, 35 

0fli|WG418«tt3 n^-«^t^ii^$tLfc 0 ©3 
n=-^[H])RL, #*flSUt, 250/*g/mlWG418,Rt55 
^g/ml0O6-TG (6-Thioguanin) Sr^tf**® jfitr 1 ^ 1 0 
HMSlLfc, 6-TG(4, EftftHPRT*ft?«rffiM*-*-S*II 

iEl-^tS^ffl^x.!^ i t) rtffittHPRTilf^^^tt^^ 

(1207-1^1207-2) ©^W^Sfcbtlfco 
[0111] <;l-7>; IE^*ffi^l»m^cDfitfg 

^iam^i-J;5HPRTjie^-©ffi*^eroTV^r fc«r 
*p.-f-?>7tfeir, K2o<73|a^^ESMS (1207-l&tK12 
07-2) co«-^i-ov^T, Sfefi^iMfW^^U ^Vif- 

ot»SLf: (Am. J. Hum. Genet., Vol.36, p. 546, 1 
984) „ f«»»^VADNASr, 6afficOMPSH» (BamHI, 
Hindlll, EcoRI, Bglll, EcoRV&OTbal) T'^JSffbT^ 
btb^y/ ADNAW>t (5/zg) 2r, 0. 7%T^d-^^Vv 
«M»»i-ttL, Wp^^^ (GeneScreen Plu 
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K%Tv\!*/yvwGm&3- (Amp) b*mm<Dmtm 

(Ori) Sr^fa-DNAifK-Sr, 7 > ¥ &7° 7 -<( 
in ± D ( a - 32 P) dCTP-CjfcStttWi LW^D if- 

^y/V^, 7"n-^ (lX10 5 cpm/ml) tJP^fc^tT 
3, 7" y y-f i?— -> g^?7r- (Amersham§» 

^T65 0 CT2f$r^£-f5 i 1 1- ± ^ToTfc, 39CV^-e, 
^V^VvSr, 2XSSC (standard salinecitrate; 0.15 
M NaCl, 0. 015M Na-Citrate) /0. 1%SDS-C 1 5 ftffl^ IrI 
e«S-C^?fi-C2[aI, 2 XSSC/0. l%SDS-e65TC-C2[Hl 

gfc#-Lfc 0 Rl^T, ^z/l^fc, -80t-C-|ft, X* 
(XAR-5, Kodak® (-ftft^itfcgL SfcLfc 
(H3(b)aif3(c» . 

[0112] :E$-ftffiiite&&£J:3^-;y*^x^ 
^sg^ctv^a, *-y-y wM'r/y y^Wa >-e 

(03(a)) 0 

(1) BamHI-e§l»fLfc^/^DNAifK' : $12. 5kb 

(2) Bglll-C-gJif Lfc^V ADNAKfK- : $8. 6kb 

(3) EcoRI-C^JW Lfc^V ADNAlKffr : 7^6. 8kb 

(4) EcoRV-Ciaglf Lfc^V ADNA$ffr : $12.0kb 

(5) Hindlll^WL/tyV ADNAlfffr : $12.6kb 

( 6 ) Xbal-TSJWf Lfc^ / ADNAHrJf : «7. 8kb 

H3 (b) RXI3 (c) HI* S n 5 fc 9 , 2 OCQ t vf itW»Jft 

[0113] 2 EP0g£#*£^ J y h 

<;2-l>; EPOgStt&^-Sr^trr?;*^/ ABAC* P- 

■^^XEPOg^ft: (Erythropietin receptor ; Cell, Vo 
1. 57, p. 277, 1989 ; J. Mol. Biol. , Vol. 216, p. 567, 
1990; Mol. Cel. Biol., Vol.10, p. 3675, 1990) ^t=> 

MW< ; l-l> ; t mmte hX^M<D^y*f/ adnacdbac^ 

4 7*7 y — -e&SDOWN TO THE WELL M0USEES BAC DNA P 
00L (Genome SystemsftS) 9 V —^s!f~?Z> Z. t 

i^J;t)#fc 0 ^^EPo§w#:iieT-«^* y^2®i 
ssa?ij5rs^, #^^se^j»-ai-ffl«w*-*fcDPc 

R7 e 7-f'^-> EpoRll (Sa^lJ#-^7) &0EpoR21 

cio^r, Tfa^r-pcRtrofc, 

[01 14] (S)S?ll^«) 1 UCDTaqiK y 7 9- 



-£\ 1 . 5mMCDMgCl 2 , 0. 25mM©dNTP, 0. 4 » MOEpoRll, 
&.0O.4*iMCDEpoR21 o 

(HJSiM 92°Ce3^»S)SSrlf--r 9 /V ; 92°CT* 
30*j\ 55°Cl?30#Kli ; 72 o C-Cl^»SJSSr30f--l' ; 

^-i)->'7 c /P^^-y^|HlSL.fc 0 4tPCRlt±Slt#B^»| 
#$tb5DNAWi£S^i4, 112bp-Cfe5„ *<75|S*, 174M 
2 t ^ 5 #^5# $ ^XfO x. /Hp »BAC * P - V ^ r> 

^^TI/^rir^^jHJLfco SRBAC^P-VSr, Genom 
e SystemsttilpBtALfc., 
[0 115] <;2-2>; -e^^^VABAC DNAOfMPMBlJRl- 

Genome Systemstti t) itA LfcBAC^ n->-174M2^, g 
TO^T/V* y i 9 fflLfc (Nucl. Acids Res. , 
Vol.7, p. 1513-1523, 1979) „ ^/VT. 7 -i —)V K^/V« 
M»!!)^r. l^BAC^ D-y(ci(±^120kbWDNA^A$ 

HI, EcoRV, EcoRI, Hindlll. Xbal. Xhol. Seal, Pvul 
I, PstI* fcttBglIIT*SJBfrS 

ADNAW^W&ilSfcrot^SllSiXfc (Mol. Cel. Bio 
1., Vol. 10, p. 3675, 1990) „ WSiBAC DNA (2 us) 

DNA*15ai1®TE^ (10mMCDTris-HCl(pH7. 5), 1 
mMCDEDTA) (C^fifLfco ftV^» ^» (0.2/tl) Sr, 
1 UCT4 y ^-if Sr-a ti'Tris-HClHWffi (810 m l*fc»2 
70 /il ; <;|l^>;66mMcOTris-HCl(pH7.6), 6.6mM©MgCl 2 , 
lOmMcODithiothreitoK 66 ii MCOATP) T«16 < Ct?-Sftffi: 

m-rs^tici?), (la 

Stttffc) o x #^tlfc^DNA^ = ^/-yVitS$^ N 20 
liWTEmW. (10mM©Tris-HCl(pH7.5), 1 mMCDEDTA) 

[0116] <;2-3>; il^DNA^ftM t Lfc^PCR 

ttoftmmmvRWLitmvm. (#1 /»d : 

( 1 ) BamHIt?§JWf«aWft LfcjRWkDNA ; 

(2) EcoRvxmmmmmtLfzmmtvm ■, 

(3) EcoRI-C«SlTmS^t;L/t^{bDNA ; 

(4) mndiiix®wiimmtLfcmmkvM ■, 

( 5 ) Xbal-e^BfSaSWb LfcSSWtDNA ; 

( 6 ) xhoi-ejasraawKfl; LfcatwtDNA ; 

( 7 ) ScalX'mWr^mt LfcatWtDNA ; 

(8) PvuIIT-^ifm^ftLfc^fbDNA; 

( 9 ) Pstl-CWIIWiamflS LfcSWlSDNA ; Sff 

(10) Bgllir^W^SWkLf-^ftDNA, CD#*£r-r 
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ft-^T^-f-^-EpoRM (gfi?IJ#-5§-9) &tFEpoR24 

(K?B»*10) frJB^fciSPCRRjfc (inverse PCR ; insi 
de-out PCR) \Z i 9itB£-frfc„ PCRS&oy n-^V 

#(-Ji, fWK#J&PacItB«DNAB#l (TTAATTAA) 

Ufc„ *7C, ^«t^7-f-r-EpoR24CD5'*Sa^(- 

it, flJ^SSNotlfgliDNAiaM (GCGGCCGC) SrftlJPL 

7C„ 

[0 117] PCRiiTfSWK^fr-CtTofco 
(K^l^toSc) 0. 5UWLA Taq*° y y 5— t? (SffiS 
W , 2. 5mM»MgCl 2 , 0. 4mM«dNTP, _LfE-*f ©T'7-l' 
-7— (#4/zM) „ £4 : 50 /i 1 0 

(Rf&lM ^V) 94°C-C 1 #©£JS&liM y ;W ; 94°C 
-e20#&t>WC-ei5^-©SJS^141^-f y/W ; &tf94°C-C 
20#&t;66 o c-ei5^ (llM^;vg^l5#<Dti;(jp) <7?K 
fttrie^ b^fcPCR^^^t«oT^S 
MltffiLfc. ^^ll4it^-r o H4i^$Wi 
$3 19 , Xhol-C^lllfmil^ft Lfcg^DNAt*3^r^8kb60 

ti>yvv^P>DNA£ffltrj U #P 3 tlfcDNA^ $ ^ SCXhoIt 5 ^ 
WfL-C, y/vm^fti-ttLjtfcr?., ^7kb£^lkb© 

[0 118] <;2-4>; EP0S^f#»e^£^trr y 7 yV 
ADNAgf^^^P-^V^ 

ftJgBIIKMwKS^ & , Xhol ^WlfcJIWl: LfcWRDN 
A^«t LfcPCR}££9it*§£ftSPCRSft&0i|Xl-3 
r 1 1 Lfc 0 l£PCRSft£, ft!||E#*PacI,RU { NotI-C£J 

DNA CELL (|ff-^^tt»D ^fflV^l^ffilC 

f*u y^t, swwEPos^jte^^ti-^^^ 

[0 119] KDNAHrtf*, T45#— tffcflvvc, y°9 
7 5 Kpll08-Luc5rfflPgH*PacISOTotIT^if Ltl 

KpEpoRK/l£#g!Lfc (05) . Ria*x.7°y^$ KpE 
P oR k/i-C, *fl&SJMl09 (SMigK) Sr^K^L/Co 

Kpll08-Lucf4, tfr^cD7°y^3: Kpll08 
»<;l-4>;) SrSlJPBSSSacI-C^BfU, S^it^i-, 
7*7^5 KpGL3-Basic (PromegaM) tf> t WISffitBamHI 
XTJ«HindIinf§J 9 W 1 Mfs^^trD 

NA»f^SrffA-f5ri:K«t!9^SiLfc (06) . ffigf? 
IS* £ttfcy;fl§0 QUIAGEN Plasmid Maxi Kit (QU 
IAGENR) Sffflt^Til&mx.:/??;^ KpEpoR K/I^[U1RL 

[0120] <;2-5>; 9 — ?T A >V D N ACOfiK 
KpEpoR K/I^MPIBI»XhoIT^ifL 

4 V^DNAt LTHJlR Lfc„ 

[0 12 1] <;2-6>; 9—?y-i y^DNAOE S» 



GENE Pulser (Bio-RadttSO ^ffll^xU^ 
i^gV (250V, 960 AtF, 0.4cm gap) ^?*ES 
HIS (6.4X10 7 f@ ; Rouxs Arch. Dev. Biol. , Vol. 198, 
p. 48, 1989) |C, tfTlBT-pMUfc^-yT 1 ^ V^DN 
A (80 Mg) ^fALfc. RES«£r, T-f h-v-fv'V 
mm Ltc* Jr?4 i/ >-Btt y y - 9—m&%M\ ^Xhh 

is^—U (15%^I&Ifijk*^D-MEM±#it!i, 10cm, 10ft) 

2 4mr^mmvfc. &.^x\ mm^op, g /mi©G 

418**tf«?«*KS*U$e>K:««Lfco lOHMcD 
««KJ:I3 , 204fiWG418Btt3P=-©^W^W$ 
fltc 0 &■*©=> P=-£[h]I|XU #*fiBlJ(C, D-MEMig 

* (i5%«iiwi^r) >c^e>C5Bif«Lfc„ 

[0 12 2] -gpo^P-^tt, ADNAHlfcffi t L 
TSU ©96^-^^ ?uy°U~ h (0. 1%-tf ?^->1««-C10^ 
KI&agFSO L $ P, in 3 0 Rig* Lfco fi-967t^y 

Lfc„ #f>^/H3NAzol (100 /zl ; GIBCO**) 
&MX.+ft\£V'<y?J y^l-tco #^^/VtpODNAf- 
>-7°/VC0#^ £r, 0. 2ml^*©PCRffi^"1 > ^ n =f-=u—y°\C 

»u (50 Ati) sripx., ^?ar-e5^w#« 

L^Co 7*SrjtiL"^l8l (3,000rpm, 305> 

W) ^w-^ hSrlflliRLfCc 95% 

Ji^y— ;Wt?2HlS5fe#-tfc^, 8mMCONaOH (50 At 1) 
«|L/c„ iff>y; i^DNAT-y^/W^, ^^C0PCR(CJ;57 

[0 12 3] <;l-7>; jE»ftffi|HIiWft*.asar. o/c« 

?-^r^ y y'DNA t rtffitty y a t © mx°<DiE%tm 
u»mx. ic i 5 Erog£fl£3tfi^©«awsje r o t v ^ 5 
«^pcr(^ i "jsBij-rsfcfct, ym^-nnyy^ 
■^-zmrnLti (S7), 

( 1 ) 9— v Vmft \c^n 5 ^ v- y » 

:neo24 (IB^lJS 

^11) o 

(2) i^-ff^ V'^DNA^lEg'^B^lfflifex.^i t) 
i-tl*W^^y^-7- : EpoR27 (EM#^12) „ Ry°9 

^-^-^M^rcPCR^ j; 9 it*g^SI#$jx5DNA©^:$ $ 
i,357bpt?&5 0 ^g-^roiam^ESMSyn-vico 
^T, TIE^-CPCRSrtTofCo 

[0124] (SJSM-e-%^) 1 UCDTaq^ y y 5 - 
if, 1.5mM©MgCl 2 , 0. 25mMCOdNTP, ±|S— *t»7°7 A 
— (#0.4/xM) 0 ±M. : 25m 1„ 

(RtST-'T y/H 94 < CT-5#©K/S£rliM y/v ; 94°C 
-C30#, 55°CT-30#, RW2X:xyj}<D&m$:35y-A 9 

/v ; RW2X;x>ioft%i-9-A9/K nbn±pcRM^i^n 

mz&<zX?A4IS8sm\cWtl,1t 0 i(D^2049 n- 
y^, lo©ES«y n — V (No. 20) T\ ffl#$tt5 
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1, 357b P co7ct £<D;^y Yi£M#> P>fritz„ 
[0 12 5] <;2-8>; jE«*ffiiaiiB**.©*R 
»imx.ES»ia (No. 20) to^T, Sfefefrf-lfVW 

#*©fl^©$VADNA&, gE#f-ttoT*f§gL;fc (Am. 
J. Hum. Genet., Vol.36, p. 546, 1984) „ Mfjgy/ 
ADNA&, 5«©MPS** (BamHI, Bglll, HindlllS 
OTvuII) -e-gJ»fL,T#bix5^/ADNABf>i- (10m g) 

o.8%r^D-^y^««,»if)icttL, TAo&y 

(0. 25McDHCl,ft1> , 0. 4McDNaOH) fjllLfct, Hybond N 
+ membrane (AmershamftM) KHE^Lfc. W^y^V 
if— >a yyn-7'#S©fc*t, fi^-^x-f ^DN 
AcODNAia^JIrSfclStr Lfc-*r©:/5-f -?-EpoR16 (gfi 

^#■^■13) &0E P oR28 (e?ij#*i4) zm^rmf—y 

=TJ ^DNASrfifSfc LTPCR-MTofc, SPCRiC X <0 ft 
6>*Lfcifilkbp©DNA»f>i-*5^^A7 , '5>f (o- 
32 P)dCTPT?ScWttgiiLT^^^y Wf-> 3 y/n 

[0 12 6] W^J^f-Va>B, K^^vy 
*, (0.5ng/ml) aifcW^D 

3^y7r- (6XSSC, 5 XDenhardtj^jft, 0. 5%SD 
S, 100/zg/mlCDSalmon sperm DNA) ^T'eStT*- Bfe^ii. 

a^fi, IH^y7r- c r 1 'e65 0 C-e2B^WlTo/c 0 JSfeV 
t?, ^^^l^^Sr, 65°CT\ 2XSSC (standard salinec 
itrate; 0. 15M NaCl, 0. 015M Na-Citrate) /0. l%SDS"e 
20#, 1 XSSC/0. 1%SDS-C205>, RXfO. 1 XSSC/0. 1%SDST' 
20^©Sfp-e^-*2[lI<5oi5fcjf Lfc 0 5^T\ ^y^i/ 
Imaging plate (f±?X7-{;VAtt|l) KRffi 
fi?#fteBAS2000 (f±?l7^;VAtt|l) T'tf 
ofc„ |g^^0 8(c:^-r o »mx.ES« (No.20)-t?jE1ir 

DNACD7C^$HTtBC0t*3?)r*fo5 (0 8(a)) „ 

( 1 ) BamHI-e^OW bfc^V ADNAltfJt : ft 7. 2kb 

(2) BglIIT-KI8lfbfc^Vi=sDNAifJt : ft3. Okb 

(3) Hindlll^-OifbfcyV ADNAUffr : ftll.Skb 

(4) PvuII^KfLfcyVADNAif^ : ft4. 2kb 

( 1 ) BamHI-CISJif Lfc ^ 7 ADNAif^ : ft3. 5kb 

(2) BglIItf§JBfL.fc^/ ADNAWrtf : ft3. 5kb 

(3) Hindlll-CfJifL/tyy .ADNAJWt' : ft4. 3kb 

(4) PvuII-CisUe&fLfcy/ ADNAKfK- : ft3. 8kb 
iSWI^^SttJ^ »mx.ES« (No. 20) 1^*3 

v si, v vf no«i8»*T?§]»r l tzM^ h mm £ ft 

5^$©DNA©/^K^aS^rc 0 r©fi»? )> 
* — 7^ 4 ^DNA 

ES»fl£ * CO fel4EP0S«*«f5^ Lfc ^ t ^Sfl| 



[0 12 7] <;2-9>; E^^ffilHia*^^- ofcftJS 

»Jfi*PCRfcJ; 5SB"J^Sfe*, |fjfa**»;2-7>;tfaau 
fc« TIBI-^rSB'MH:. T1EO*»6t**^gU 

jE L l^ffi *I» ?t «t <9 gfcjD N AE^IJ (f> «17*jA * jx 
fc^tCfi, i^-^f^ ^DNAffefcJ8E?iJ££i¥ 

A/fTf^'73 7 (random integration) CD J; 5 

fife 5 l/^ilSo fc^T'rtfttt^V ADNA»iiJn 

ft US ^it * ©*Sia?iJ LTV>S„ lot, 
ffl*xi5lS© ft&&V J A D N A «P «17^*ftfc * - 
tfy- 4 N AcO*Sia?iJ©*#SSrPCRt £ *) Wfr* 

co|S*?rTiair^i- 0 

[0 12 8] TiacO-^-cDPCRfflT'y-f-r-Srli^L. 

(1) ^-^^^^njHAtfjc^sns^^wv^B 

ffite^ro-BSKlfflWfi&ftT'?^^- : neo24 (IS?lJ# 

y-n) = 

(2) K^-yx^ V^DNAcO-7jCO*SE?IJ (XhoIlC 
=t5WW*«DNAia?lJ^-^tf) }!:ffl*»*7'5-f v- : E 
P oR21 (EJUS* 8) 0 f^7 0 7^-7-§rffiV^fcPCR^cJ;l9 
iftB^ffl#$^5DNA©^:#S^ l,146bp-CS>5. 
C0*imx.ES«^n-X (HJ(6W<;2-6>;) ^ro^^T, T 

[0129] {&.$m&®mm 0. 5UcOTaq# y ^ 9- 
0.25mM©dNTP, }^—%(D-^y4 ^- (^-0.4m 
M) „ ^* : 25^ 1„ 

^^) 95 c CT?2^©SfSSrlf--r ; 95°ct? 

30f^\ 55°C-C30g-\ XOT2 c C-e2^cOSjS?r35f--f ^ 
A' ; Rim , C-<?10£*llM , i'/l<'. #^ttfcPCR«t)Sr^ 
ffi^^oTy>V«^*»)l-WLfc 0 ^cO|S*192^n- 
>tp> 28jBcOES»^P->-C, Si#$Jx51,146bp© 
*tSo/<>' KjJS«» btLfCo 9 -Vt A V ^"DNACDJt" 

7?»*ffiga?ij£«w-5^ fti4%-efoo/c 0 

BfrlE (2) ^BB«»7°7^-V-EpoR-21CDft^l9{CK^ 

-7"r^ >-^DNAcot 5-^©*ffiiaMCMW*'7°5 

w *m v ±ts t p« tPCR^po /tit^ic t , m 

tn^-fy- 4 >-^DNAco^co*ffliaMSr#-r5 r t &P 
CRT-a^-r 5 r t ic i 9 , jEttfcffi ^ffi*x. r o fc 
»^ftl00ft (0.14X0. 14=ft0. 02, HP*)2%) (-fitt 
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[0 13 0] <;2-10>; EPOg:^*/ V V 4 >^Vx<OfE 

m 

mmm< ■, 2-s> ; ft&mpo%mtm&&& * titcEsm 

J3& {/ ?9TV hESJNHflS) C57BL/6^"7* 
;vX y >*HK) ©«§£r3iia LT#fcE*IBU: 1 K&fc 
<9 1075S15fi-f oftA (W ^n-f ^i^i/gV) L 
fc„ ftAitfcfc:, ttffl!E«BIUT*>e>3.50B«XBRlCR 
-7^^ (1925 ; f^-A'X ©^{£^©tf 

«-40P5rojiieSr#, ^©rt©25^Sft©^7-^* 
t-ofc ( ^#^©jc»it^70%£>Lk©^ 7-^?.xf4, 
182ETfeofc 0 atV^-e»6,nfc^9v5r^ (IS) SrlE 
^tC57BL/6-^^^ (Hi) fcSMaU ES»J]£**©%feli 

eT-s-±5T^-^ (agouti) (-*r©sfcfe 

^b/^T?WW «r#fc, #5>ti,fc*ii§©^ 

©ffiK 

<;3-l>; ~rV*-f / J^Why 4 ~7°y V — ©#JS 

(cDNA : mmm5 ; 7 5 : EW»#16) £^ 

TfTlgro-r^^yy ADNA©BACtV:/7 y-t?£>£D0WN T 
0 THE WELL MOUSE ES BAC DNA POOL (Genome Systems^ 
SI) *^^y-=^^5^tK:J:5»fc. S^?*G 

T©?l-&f->'7 c /V^aL-7'©^toV^||}ftW;l-l>; 
RVmMM<;2-l>; t |f«©^ft=-Ct?PCRtTofc 0 #f>*bfc 





<BAC©6*> 


(l)pl561 


231G13 


(2)pl562 


231G13 


(3)pl563 


231G13 


(4)pl564 


231G13 


(5)pl565 


221H03 


(6)pl566 


221H03 


(7)pl567 


221H03 


(8)pl568 


41D14 


(9)pl569 


41D14 


(10)pl570 


41D14 



[0 13 4] <;3-3>; M^y*^. K*v V*?/ ADNAft 
LfcfPCR 

tfjfS^jlSU $ ^ *GN3tfi^ *^tf ? X ADN 

<7 *GN»fi^©:ffigE?iJtfflffiW&-*f©:/9 -f NY 



fc„ ^©SH, 221H03, 231G13, SIK41D14 fc ^ 5 #^ 
tfStt $ fitc V i /V f» © 3o ©BAC ? n - V f> t v ? X GNit 
&rf-*itt:7/ ADNAif^^ n-^^ftTV^^ 
i^flJMLfco =SRBAC^n — Genome Systemstt 

i«ALfc„ 
[0132] Genome Systemstt ± <0 If A Lfc 3 0©BAC 
^B-> (221H03, 231G13, &t>*41D14) ft, 4fill 
WM\ PW^Hael II, AluI&lKRsal <D&M 1*Wftffifc Lt 
ADNA©r)f &H$! Lfc. R^V ADNABrJf -Sr , 

NABf^-©*^ *\ »B#?itEcoRV-?*!l3 LTH^t Lfc 

■7°7^3; KpiBii-ii:T4!;5tf— tfftfflv^raisufc, # 

fj^lfc-^^^y/ ADNAW>tjf A7°7^5 Kpl511-1©# 

yuy°U-h (2ft) ©^^x/VtiLt, ^V*?/ 
ADNAy^y^y-i: Lfc» 
[0 13 3] <;3-2>; ^GNite^-Sr^tf^y -X $ K 

mMm< ; 1-1> ;Xt>'**«< ; 2-l> ; (Djjfe t W\mK Lt, ffflB 

3Ute«ajT-sa» t fc-^ 9 * v/ dna 7^77y-ffo5 

^ro^^/H^-fey b£ftfc#*©ftf£DNA (^7^5 

K-ru^y/ adna) ft, ^v*Gm.^<nmMm\c 
: m^m^n) Rtms-M (v^-^yy^^ 

- : E?IJ**18) ^fflV^fcPCRSfS (ii^©rtfRl§©PC 
R) ^i"9±tfe$*/c 0 WfclxfcPCRffiWSr^ifeHitto-C 
r/nea*»l^«Lfc 0 ^©^*, ^^xGNiSGT&^r 
tr^ C ^ ADNASrtft^F-t- 5 9 n - y t LTTElOffl 
O^n-y^SgiJ^tbfc (017) „ 

<4^igfiSiJPg#»> 
Alul 
Rsal 
Haelll 
Haelll 
Haelll 
Rsal 
Alul 
Alul 
Alul 
Alul 

-6' -PF3 {~7it — V— V~7°y 4 -7— : E£iJ#-fKL9) rxm 
Y-5'-PR3 (y^-^^y-r-?— : EWH-^20) ^ffiV^fc 
^PCRS^S (Inverse PCR; Inverted PCR; inside-out P 
CR) lcX<0m^^tc o !fe*3, PCR^©^n-^V^ 
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mmmawmmmpiicimm,mmm (ttmttaa) 

JPLfc 0 PCR(4TlB»S^#T' : fTofc 0 
(KJS«£*»*fc) 2.5UWLA Taq*°y 7«9-if (SjS3£ 

SO , 400/tM-15/iMCOdNTP, _k|E-*fC0:/9 -f 
(#15mM) , X2GCg«« 0 

(SJC&f-^^/V) 95tTl5>, 95 o CT30S*tF65tT10 
5 tfvf ^/v 0 #e>ftfc#* (OPCR£4tlfrffll8 
S*PacIT*S Lfc*. ««o T7VV-*$S&»T# 
BU #*^DNA»f>T-^ElRLfc 0 

[0 13 5] <;3-4>; DNA Slftf CD if |g 

ttHa^i£M-e0J|XLfc#^6DDNA8lfK- (^->XGNJte^ 
£^tr?7 * TV ADNA ^(S^fi- 5 4* ®Wft^7 * 
5 KDNA) T4y#~t?fcfl3VvtgB**Wfc 
Sit) Lfclfc, ^#^<DDNAWfK'{-J;"9^:J©MjM109^^ 

7°9*5 KDNA?r[iIlRLfc 0 #*co:/9^$ KDNASrfMK 
(Kpnl, Sail, Xhol, Pvul) X'ffiik LfcftflfifctEfie 
-3T«^a»t«tbT*IliB»^«5ESrf^$!tLfc 0 
<;3-2>;T*#fcl0aigcODNA®ffrcOrtcO 6 SMcDDXAlfri'f (p 
1571, pl572, pl573, pl574, pl575, pl576) irSjfcl" 
5 7°97. 5 FDNA (=g-*pl561, pl562, pl564, pl565, p 
1566, pl568t^) }c:oV^cO*g*Sr, Ell81^-fo 
[0136] <;3-5>; 99* 5 KDNA^cD^JfEttiftfE^-cD 
ffA 

WIB-eWfc 6 »Hoo99 * 5 KDNA©#* £»»KiPac 

^ftL7°9^^ HDNAfcflKLfc. K#^co99*$ K 
■e*»MjM109Sr}^Kte*L., T^n-^T'V-Mcjf 

£-*co99*5 FDNASrHJlR Lfc„ £-*co99*5 KDNA 
*Mmm (Spel, EcoRI, MIuI) SfcBHNase-Ciliftl, 

Lite **M<;3-4>;T?#/tl0SScO7°9^5 KDNAcDftcD 
4 ttScODNAlUf/f (pl572, pl574, pl575, pl576) \£& 
*1-57"9^? KDNA (£*pl577, pl578, pl580, pl57 
9tlfe£) i-O^TCDfeSSr, 019(^1-., #*cD99 
7. 5. KDNA (pl577, pl578, pl580, pl579) ^^W— D 

NA*<DW»*mM£ (99*5 Kpl5ll-l*rofWRR#iSt 

CD^-99-f isyWA&mCo T-W—tftTJ vymk 

KT®fetilT-ffiV^5-7i7^GNiie?-cO^-7 i 7 i ^>' 
^DNAt LTJi^f;, 

[0 1 3 7] -77^HE4^^^-K-T5cD 
NA(D» 

t YfDY&Wys^ty (Human epididymis-specific prote 
in; Biol. Reprod. , Vol.45, No. 2, p. 350-357, 1991) 
©*^P^tfi^StlSffS*-7'?^HE4^>'/N^CD^ 



/ HiB£iJ L fc„ t h HE4 * ? £ a - Kf 5 DNA 

®±^Sia^J©|@|^tt?r5f-r5^i7^EST (expressed seq 
uence tag) (EM#^21) „ miS»^7^WBc 

DNA9^99y — (TaKaRaSO (C^ttlScDNA^ n 
3rJS$-<fc LT, loc0 7^/K-ot^)5,OOOaScOoDNA 
^ n — ^-^48^^^ ^P7" I/— h CO#* CO 9 ^/W^i? y 
h L-TSffc^-v!?^WIIicDNA9^7 f 9 5-*f^(Lfc. 
^CDcDNA9^ 99 !J — C03-*C0 9^M£"1?S' h £ftfccD 
NA^ LT\ itffiEcD-^^ESTCDjgSE^J 

l-tl«K)/ t f-*fcD7 P 9-r-7-HE4-F2 K9"9 
4-7- : E?0#^22) ROTE4-R2 

- : SB?IJ#-^-23) £ffll^$PCRK)£ (Inverse PCR; In 
verted PCR; inside-out PCR) £ 9 »e^*f tl^r^To 

[0 13 8] pcwiTiaroSiS^-cffofco 

(RJ£^»1^) 2.5UOLA Taq*°y (Sfijg 
$D , 0.4mM©dNTP, _kfB-*f<D99'l' (#50m 
M) , X2GC«fffi£ 0 

tSfSiM^/v) 95°c-ci^, 95 c ct*30S>;&u*65 <: c-t?12 

^cOS/£?rl6-y--f ^/V ; 95°CT'30S\ 65°C-T?12^ (If- 

4 ? A'&\Z.W&<DfflX) CDSJS&131M ^/V ; St>\ 72 
c C-T?10#©a££ 1 -y--f #bttfc=S-^COPCRSft 

CO ^ 3i/KOcDNA^ D — >-Cft 6 KbCODNACDii<g*S|Sft b 

ixfc (H20) o »Ke*!te»&F««*SB»fcnfc3o 
co^n — v (AU C5S.t) ; D5)c0PCRS%$r[imXL, S-400 
*tfy#9A£ffl^-0*®!Lfc^ #^C0cDNA^n-V 
cOitSgE?iJ^ftgL, -7 7^HE4C0^:ft^=3- K-fScDN 
A (ORFSr-^tf) *mtz. (cDNAEM : ia?lJ#-^24, 757 
SftE^lJ : E?IJ##25) „ 
[0 13 9] 

/ A^cofI6<]DNAgB?iJ (^x.i4\ WSrogSSra-K-r 

5 V ^ if) i-ffl V ^ fenS * -^9- >f >■ ^DNACOff 
^-<f9^ y^DNA, ^^-^9^ y^n»ft*ffiV^5 Zl t 
y?4^mmf£}f) , fl^-^TV^'DNA^V^r 

«K ttiWW»«iWwW) coKit^ffi, 

NA9-r7~9y-, Mt?UcDNA9^7'9 y-^bgff 
gcOcDNA%f*»1-5^n-y^^£LK#-r5^ffi 

[0 14 0] *WRV>9~y^4Vrmk<T)Wfe}3 i && 
W&<»5~>f7-4 V^DNA©»fr!fe5^L 
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4 ^DNA£#$W 5^ t^r^§ 0 *fc^©fe£i L 

^-^f-f ^^DNAOKJtlcKLTVfciBS*-^ 

5 www 2 r t *s WIB-eib 

(1) SWDNAE^lJ^ti>rtW4^VADNAgf^» 

, mm t srg-f a ^ 5 - * w -f y 

(2) -fj-t^W) ^— t?-^ 3 

(3) ^ififWt^^SttSrtfttty/ADN 
AW* ©ffllSBJfcjfiEleDfMSrfi 1 5 &B#*v\ 

[0 14 1] #3&§H©#fe£fflV\h,tf, 

-«§t co * - -y v 9 9 -©Jftiiwfc * cd JOT 

[0 142] S&fcl, nmkK&^Xtt.Zf7~?/^Zf 

as© p c Rffl^-f-^-D n A%m\-tz> r. i iSnrig 
4*fi*si70bpo*aaE?!iasfts $ n-o \K,ti+a-c & a 

Wfcfc^E S T© ± 5 ftffi^DNABfl?lJ£fIWi Lfc^ 



-oil, ?-yr-fy^DNAtfifitt^ADNAi 

[0 14 3] **HoMW*ife*fflv^tf. fi$tft«l# 

B'JSrff 5j^5f^!fe< . ^-yf-fy^DNAirtW 
yADNAioffi mMWix-^ i. <9 Rrtfitty /adna 
*©l§lftD N AgE^SflMi $ ixfc!J«;tMS£ fc Btfa 

jsui-sn fcas-5riBT?ab5. 

[0144] ±3&L1t*l%m<D?— f?4 V^'DNACDM 

ig*ftM^t»mx.aiac7)^Mij^^fflv^ti\ gaits 

©W3EMS§©y-A-£: LT«a6T*fflft^x>ftft-?fc 
57-7^7^ h-^^^^y y^^^ftif© YJy 

ffittSe^^- K1-3it£^4f©«H*fc LT©|a&x. 
TrVKW^/^^^-ftif) (omm^w 

[0 14 5] Sfc, *P^C0^7ADNA7-Y^7y- 

[0 14 6] c DNACO^^ U -^y^* 

©PCRiasK^P-yox^p-sy^ if ©^ 
Jf|-e^rM©i6»i&»5JRfp!6S^B t ft 9, c DNA5^^7 

[0 14 7] 

[saw 



SEQUENCE LISTING 

<;110>; Japan Tobacco, Inc. 

<;120>; Method for Preparing Gene Targeting DNA for Homologous 

Recombination And Method for Screening cDNA Library 

<;130>; J1-007DP1 
<;140>; 
<;141>; 

<;150>; JP11-071390 

<;151>; 1999-03-17 

<;160>; 25 

<;170>; Patentln Ver. 2. 1 

<;210>; 1 

<;211>; 20 

<;212>; DNA 

<;213>; Artificial Sequence 



-35- 



<;220>; 

<;223>; Description of Artificial Sequence: Art if icially 
synthesized primer sequence, "p3A" 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (20) 
<;400>; 1 

ctataggact gaaagacttg 
<;210>; 2 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificially 

synthesized primer sequence, "p3B" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (20) 
<;400>; 2 

tacttacaca gtagctcttc 
<;210>; 3 
<;211>; 43 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 

synthesized primer sequence, "pr2-l" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (43) 
<;400>; 3 

acgcgttaat taacaaatct aggtcataac ctggttcatc ate 
<;210>; 4 
<;211>; 44 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
synthesized primer sequence, "pr2-2" 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (44) 
<;400>; 4 

aegegtgegg ccgcgtgttt attcctcatg gactgattat ggac 
<;210>; 5 
<;211>; 44 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
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synthesized primer sequence, "pr3-l" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (44) 
<;400>; 5 

acgcgtttaa ttaacttcat gacatctcga gcaagtcttt gagt 44 
<;210>; 6 
<;211>; 44 
<;212>; DNA 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Description of Artificial Sequence: Artificially 

synthesized primer sequence, "pr3~2" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (44) 
<;400>; 6 

acgcgtgcgg ccgcgctgac ctgctggatt acattaaagc actg 
<;210>; 7 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
synthesized primer sequence, "EpoRll* 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (20) 
<;400>; 7 

gctccgaaca agttatgtac 
<;210>; 8 
<;211>; 21 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artif icially 

synthesized primer sequence, "EpoR21* 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (21) 
<;400>; 8 

tcgagctggt atgagaagct g 
<;210>; 9 
<;211>; 45 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence :Artif icially 
synthesized primer sequence, "EpoR14" 
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<;220>; 
<;221>; 
<;222>; 



primer_bind 
(1).. (45) 



<;400>; 9 

gtgttaatta agagagcaaa ggtaagaact gtacatgggc aatgc 



45 



<;210>; 10 
<;211>; 44 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificially 

synthesized primer sequence, "EpoR24" 
<;220>; 

< ; 221 > ; primer bind 
<;222>; (1).. (44) 
<;400>; 10 

gcggcggccg catgcagccc tagcttcagg aagctcaggg ctcc 44 
<;210>; 11 
<;211>; 21 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artif icially 
synthesized primer sequence, *neo24* 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (21) 
<;400>; 11 

actgacacac attccacagc c 21 
<;210>; 12 
<;211>; 21 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificially 

synthesized primer sequence, "EpoR27"' 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (21) 
<;400>; 12 

ggtagtgccc taattccaac g 21 



<;210>; 13 

<;211>; 20 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
synthesized primer sequence, "EpoR16" 

<;220>; 
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<;221>; primer_bind 
<;222>; (1).. (20) 
<;400>; 13 

gtgtctgaac tcgatgaggc 
<;210>; 14 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: Artificially 

synthesized primer sequence, "EpoR28" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (20) 
<;400>; 14 

gcacagaagt tcttcggagc 
<;210>; 15 
1199 



<;211>; 
(;212>: 
(;213>: 
(;220>: 
<;221> 



DXA 



5'UTR 
(1).. (155) 



<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;220>; 
<;221>; 
<;222>; 
<;400>; 15 

gcacaccggc cccggcgggc cccggcagag aagcccgcac aggtcccagg aaggtggcgt 60 
cagcatctgc agccgcgtcg acgttgtctg agcctccgcg gaggacccag gagagtcgga 120 
ctaggaccag ggccccgggc ctccccacgc tccct atg gaa aag cca get gcc 173 
Met Glu Lys Pro Ala Ala 
1 5 



(156).. (1031) 



3'UTR 

(1032).. (1199) 



tea aca gaa ccc caa ggg tct egg ccc gcc ttg ggc cgt gaa agt gtc 221 
Ser Thr Glu Pro Gin Gly Ser Arg Pro Ala Leu Gly Arg Glu Ser Val 

10 15 20 

cag gtg ccc gat gac cag gac ttc cgc agt ttc egg tea gag tgt gag 269 
Gin Val Pro Asp Asp Gin Asp Phe Arg Ser Phe Arg Ser Glu Cys Glu 

25 30 35 

gcc gag gtg ggc tgg aac ctg acc tac age aag gcc ggc gtg tct gtg 317 
Ala Glu Val Gly Trp Asn Leu Thr Tyr Ser Lys Ala Gly Val Ser Val 

40 45 50 

tgg gtg cag get gtg gag atg gat cga act ctg cac aag ate aag tgt 365 
Trp Val Gin Ala Val Glu Met Asp Arg Thr Leu His Lys lie Lys Cys 
55 60 65 70 

egg atg gaa tgc tgt gac gtg cca get gag acg etc tac gat gtc ctg 413 
Arg Met Glu Cys Cys Asp Val Pro Ala Glu Thr Leu Tyr Asp Val Leu 
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75 80 85 

cat gac ata gaa tac aga aag aag tgg gac agt aat gtc att gag act 461 
His Asp lie Glu Tyr Arg Lys Lys Trp Asp Ser Asn Val lie Glu Thr 

90 95 100 

ttc gac ate gec cgc ttg act gtc aac get gac gta gga tat tat tec 509 
Phe Asp lie Ala Arg Leu Thr Val Asn Ala Asp Val Gly Tyr Tyr Ser 

105 110 115 

tgg agg tgt ccc aag ccc ctg aag aac cgt gat gtc ate ace etc egc 557 
Trp Arg Cys Pro Lys Pro Leu Lys Asn Arg Asp Val lie Thr Leu Arg 

120 125 130 

tec tgg etc ccc atg ggc get gat tac ate att atg aac tac tea gtg 605 
Ser Trp Leu Pro Met Gly Ala Asp Tyr lie He Met Asn Tyr Ser Val 
135 140 145 150 

aaa cac cct aaa tac cca cct egg aaa gac ttg gtc cga get gtg tec 653 
Lys His Pro Lys Tyr Pro Pro Arg Lys Asp Leu Val Arg Ala Val Ser 

155 160 165 

ate cag acg ggc tac etc ate cag age acg ggg ccc aag age tgc gtc 701 
He Gin Thr Gly Tyr Leu lie Gin Ser Thr Gly Pro Lys Ser Cys Val 

170 175 180 

ate acc tac ctg gec caa gtg gac ccc aaa ggc tec tta ccc aag tgg 749 
He Thr Tyr Leu Ala Gin Val Asp Pro Lys Gly Ser Leu Pro Lys Trp 

185 190 195 

gtg gtg aat aag tea tct cag ttc ctg gee ccc aag gee atg aag aag 797 
Val Val Asn Lys Ser Ser Gin Phe Leu Ala Pro Lys Ala Met Lys Lys 

200 205 210 

atg tac aag gec tgc ate aag tac ccc gag tgg aag cag aaa cac cag 845 
Met Tyr Lys Ala Cys lie Lys Tyr Pro Glu Trp Lys Gin Lys His Gin 
215 220 225 230 

cct cat ttc aag cca tgg ctg cac ccg gag cag age cca ttg ccc age 893 
Pro His Phe Lys Pro Trp Leu His Pro Glu Gin Ser Pro Leu Pro Ser 

235 240 245 

ctg gcg ctg tea gag ttg teg gtg caa cat gca gac tea ctg gag aac 941 
Leu Ala Leu Ser Glu Leu Ser Val Gin His Ala Asp Ser Leu Glu Asn 

250 255 260 

ate gat gag agt gca gtg aca gag age cgc gag gag egg gca ggc ggt 989 
He Asp Glu Ser Ala Val Thr Glu Ser Arg Glu Glu Arg Ala Gly Gly 

265 270 275 

gcg gga gga gag ggc age gac gat gac acc teg etc acc tga 1031 
Ala Gly Gly Glu Gly Ser Asp Asp Asp Thr Ser Leu Thr 

280 285 290 

gtgaceggct etctgeaagg accaagacca gactggggtg gaaccctggg geaetgagee 1091 
ttcetgeact tcctcccttc ccccacctgc ttctgggggg gcactgggct cctgcccagg 1151 
tggctgegge atggctggac atggccccaa taaatgaacc acacagcc 1199 
<;210>; 16 
<;211>; 291 
<;212>; PRT 
<;213>; Mus musculus 
<;400>; 16 

Met Glu Lys Pro Ala Ala Ser Thr Glu Pro Gin Gly Ser Arg Pro Ala 
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15 10 15 

Leu Gly Arg Glu Ser Val Gin Val Pro Asp Asp Gin Asp Phe Arg Ser 

20 25 30 

Phe Arg Ser Glu Cys Glu Ala Glu Val Gly Trp Asn Leu Thr Tyr Ser 

35 40 45 

Lys Ala Gly Val Ser Val Trp Val Gin Ala Val Glu Met Asp Arg Thr 

50 55 60 

Leu His Lys lie Lys Cys Arg Met Glu Cys Cys Asp Val Pro Ala Glu 
65 70 75 80 

Thr Leu Tyr Asp Val Leu His Asp lie Glu Tyr Arg Lys Lys Trp Asp 

85 90 95 

Ser Asn Val lie Glu Thr Phe Asp He Ala Arg Leu Thr Val Asn Ala 

100 105 110 

Asp Val Gly Tyr Tyr Ser Trp Arg Cys Pro Lys Pro Leu Lys Asn Arg 

115 120 125 

Asp Val He Thr Leu Arg Ser Trp Leu Pro Met Gly Ala Asp Tyr He 

130 135 140 

He Met Asn Tyr Ser Val Lys His Pro Lys Tyr Pro Pro Arg Lys Asp 
145 150 155 160 

Leu Val Arg Ala Val Ser He Gin Thr Gly Tyr Leu He Gin Ser Thr 

165 170 175 

Gly Pro Lys Ser Cys Val He Thr Tyr Leu Ala Gin Val Asp Pro Lys 

180 185 190 

Gly Ser Leu Pro Lys Trp Val Val Asn Lys Ser Ser Gin Phe Leu Ala 

195 200 205 

Pro Lys Ala Met Lys Lys Met Tyr Lys Ala Cys He Lys Tyr Pro Glu 

210 215 220 

Trp Lys Gin Lys His Gin Pro His Phe Lys Pro Trp Leu His Pro Glu 
225 230 235 240 

Gin Ser Pro Leu Pro Ser Leu Ala Leu Ser Glu Leu Ser Val Gin His 

245 250 255 

Ala Asp Ser Leu Glu Asn He Asp Glu Ser Ala Val Thr Glu Ser Arg 

260 265 270 

Glu Glu Arg Ala Gly Gly Ala Gly Gly Glu Gly Ser Asp Asp Asp Thr 

275 280 285 

Ser Leu Thr 

290 
<;210>; 17 
<;211>; 37 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial SequencerArtif icially 
synthesized primer sequence, "NY-C-F2" 

<;220>; 

<;221>; primerbind 
<;222>; (1).. (37) 
<;400>; 17 

agccgcgtcg acgttgtctg agcctccgcg gaggacc 37 
<;210>; 18 
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<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
synthesized primer sequence, "NY-S-R4" 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (30) 
<;400>; 18 

ccagcccacc tcggcctcac actctgaccg 30 
<;210>; 19 
<;211>; 43 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artif icially 

sunthesized primer sequence, "NY-5' -PF3" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (43) 
<;400>; 19 

gctcgttaat taagccagct gcctcaacag aaccccaagg gtc 43 
<;210>; 20 
<;211>; 43 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artif icially 

synthesized primer sequence, "NY-5' -PR3" 
<;220>; 

<;221>; primer_bind 
<;222>; (1).. (43) 
<;400>; 20 

caagcttaat taactcagac aacgtcgacg cggctgcaga tgc 43 

<;210>; 21 

<;211>; 842 

<;212>; DNA 

<;213>; Mus musculus 

<;400>; 21 

aaatggcgtg aggtggcagg gcgcccgccg tgcccgctgt gcttccttcc cgcctcctgc 60 
tcccctcact cggcccctcc ccctccccgc gcgagtgctt aaatcccccc catcctggct 120 
gcaggtcata ttcggatcca tgatgcctgc ctgtcgcctc tgcttgctgg ccgctgctcc 180 
tactagggtt gctactgttc acccccatct cagccacagg caccgatgca gagaaacccg 240 
gcgagtgccc ccagctcgaa ccaattacgg actgtgtgtt ggagtgcact ttggacaagg 300 
actgtgcgga caaccgcaag tgctgccagg cgggctgcag ctctgtctgc tccaagccta 360 
atggaccgag cgaaggagag ctctcaggga cagatactaa actctcagag actgggacta 420 
ctactcaatc agcgggcctt gaccacacta ctaaaccacc gggaggtcaa gtctccacga 480 
agccaccggt gtgaccaggg aaggcttagg tgtccgagaa aagcagggca cctgccccag 540 
cgtggacata cccaagctcg gcctctgtga ggaccagtgt caggtggaca gccagtgttc 600 
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tggcaacatg aaatgctgcc gcaatggatg tgggaagatg gcctgcacca cacccaaatt 660 
ctgagcttca gcctccagca gcctgaggaa tggagagagg ttgtttctgc cggactgtgc 720 
atctggagtc gttcctgtgg cctcctttct ctctggtctt tgcatttctt cctggtccga 780 
tgaaagcatc tcctttttct aaccaataaa gtgatcgctt tcagcaatgg agaagctata 840 
ac 842 
<;210>; 22 
<;211>; 32 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
synthesized primer sequence, "HE4-F2* 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (32) 
<;400>; 22 

gggctgcagc tctgtctgct ccaagcctaa tg 32 
<;210>; 23 
<;211>; 30 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence:Artificially 
synthesized primer sequence, "HE4-R2" 

<;220>; 

<;221>; primer_bind 
<;222>; (1).. (30) 
<;400>; 23 

ctcagccaca ggaccgatgc agagaaaccc 30 

<;210>; 24 

<;211>; 705 

<;212>; DNA 

<;213>; Mus musculus 

<;220>; 

<;221>; 5' UTR 

<;222>; (1).. (2) 

<;220>; 

<;221>; CDS 

<;222>; (3).. (527) 

<;220>; 

<;221>; 3' UTR 

<;222>; (528).. (705) 

<;400>; 24 

cc atg cct gcc tgt cgc etc tgc ttg ctg gec get ggc etc eta eta 47 
Met Pro Ala Cys Arg Leu Cys Leu Leu Ala Ala Gly Leu Leu Leu 
15 10 15 

ggg ttg eta ctg ttc acc ccc ate tea gcc aca ggc ace gat gca gag 95 
Gly Leu Leu Leu Phe Thr Pro He Ser Ala Thr Gly Thr Asp Ala Glu 

20 25 30 

aaa ccc ggc gag tgc ccc cag etc gaa cca att acg gac tgt gtg ttg 143 
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Lys Pro Gly Glu Cys Pro Gin Leu Glu Pro He Thr Asp Cys Val Leu 

35 40 45 

gag tgc act ttg gac aag gac tgt gcg gac aac cgc aag tgc tgc cag 191 
Glu Cys Thr Leu Asp Lys Asp Cys Ala Asp Asn Arg Lys Cys Cys Gin 

50 55 60 

gcg ggc tgc age tct gtc tgc tec aag cct aat gga ccg age gaa gga 239 
Ala Gly Cys Ser Ser Val Cys Ser Lys Pro Asn Gly Pro Ser Glu Gly 

65 70 75 

gag etc tea ggg aca gat act aaa etc tea gag act ggg act act act 287 
Glu Leu Ser Gly Thr Asp Thr Lys Leu Ser Glu Thr Gly Thr Thr Thr 
80 85 90 95 

caa tea gcg ggc ctt gac cac act act aaa cca ccg gga ggt caa gtc 335 
Gin Ser Ala Gly Leu Asp His Thr Thr Lys Pro Pro Gly Gly Gin Val 

100 105 110 

tec acg aag cca ccg get gtg ace agg gaa ggc tta ggt gtc cga gaa 383 
Ser Thr Lys Pro Pro Ala Val Thr Arg Glu Gly Leu Gly Val Arg Glu 

115 120 125 

aag cag ggc acc tgc ccc age gtg gac ata ccc aag etc ggc etc tgt 431 
Lys Gin Gly Thr Cys Pro Ser Val Asp lie Pro Lys Leu Gly Leu Cys 

130 135 140 

gag gac eag tgt cag gtg gac age cag tgt tct ggc aac atg aaa tgc 479 
Glu Asp Gin Cys Gin Val Asp Ser Gin Cys Ser Gly Asn Met Lys Cys 

145 150 155 

tgc cgc aat gga tgt ggg aag atg gee tgc acc aca ccc aaa ttc tga 527 
Cys Arg Asn Gly Cys Gly Lys Met Ala Cys Thr Thr Pro Lys Phe 
160 165 170 175 

gcttcagcct ccagcagcct gaggaaegga gagaggttgt ttctgccgga ctgtgcatct 587 
ggagtcgttc ctgtggcctc ctttctctct ggtctttgea tttcttcctg gtccgacgaa 647 
agcatctcct ttttctaacc aataaagtga tcgttttcag caatggagaa gctataac 705 
<;210>; 25 
<;211>; 174 
<;212>; PRT 
<;213>; Mus musculus 
<;400>; 25 

Met Pro Ala Cys Arg Leu Cys Leu Leu Ala Ala Gly Leu Leu Leu Gly 

15 10 15 

Leu Leu Leu Phe Thr Pro lie Ser Ala Thr Gly Thr Asp Ala Glu Lys 

20 25 30 

Pro Gly Glu Cys Pro Gin Leu Glu Pro He Thr Asp Cys Val Leu Glu 

35 40 45 

Cys Thr Leu Asp Lys Asp Cys Ala Asp Asn Arg Lys Cys Cys Gin Ala 

50 55 60 

Gly Cys Ser Ser Val Cys Ser Lys Pro Asn Gly Pro Ser Glu Gly Glu 
65 70 75 80 

Leu Ser Gly Thr Asp Thr Lys Leu Ser Glu Thr Gly Thr Thr Thr Gin 

85 90 95 

Ser Ala Gly Leu Asp His Thr Thr Lys Pro Pro Gly Gly Gin Val Ser 

100 105 110 

Thr Lys Pro Pro Ala Val Thr Arg Glu Gly Leu Gly Val Arg Glu Lys 
115 120 125 
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Gin Gly Thr Cys Pro Ser Val Asp 

130 135 
Asp Gin Cys Gin Val Asp Ser Gin 
145 150 
Arg Asn Gly Cys Gly Lys Met Ala 
165 

[0148] m^myv-'r^-^ h 

BBM#^: 1 

mm^ : 2 
mm^ ■ 3 

te©HHR : AX|3?iJK:o^-C©fE« : AXftJ^figLfc 
7°7^^-iB^Jpr2-l 0 

sa?tj#-g- : 4 

ffi©ff# : AXKfllfcol^TOfE* : AXtttr^-fiSc Lfc 

7°5-r^-sa^jpr2-i 0 
sa?ij#-^ : 5 

: AXia^Jt-oVNTcOfaic : AXftfc^-jfcLfc 
^y-f-r— SBMpr3-l 0 
: 6 

ffi©tt« : AXIB^JtoVNTCDia* : AXftt^fi&Lfc 
: /^^^„| H? lj pr3 _2 o 

ia?U#^ : 7 

ftuwtfs : Axmmc-o^xtDmm = Axwic-g-^u/c 

7 P 7-('-7-|a^JEpoRll 0 
SB?tJ#-^ : 8 

ftiiOffffi : AXffi^oV^cDfEfc : AlWfc^Lfc 
7 c 7'f^-iaMEpoR21 0 
: 9 

fi&©ffir# : AXBB?iJfco^T(DfB* : AlWtMLfc 

y7-r^-ga?lJEpoR14 0 

ISM#^- : 1 0 

m<D-\m : AXHaj^o^TWfE* : AXfcjK-^Lfc 

7 c y-r^-ga^iJEpoR24 0 

IBM#-t : 1 1 

m<D<\m : AIBB?!lfco^-C©»« : AX»(r^Lfc 
7 P 7-f^-ga^Jneo24 0 

ga?u#^ : 1 2 

ftil»fi# : AXBE^IKo^TWiBft : A Xl$ Lfc 
7*7^- ga?iJEpoR27 0 

sa?ij#-^ : 1 3 

ffiOfffS : AXia^o^TWWE* : AXlftdl^Lfc 

y^^-ga^jEpoRie,, 

SB^JS^- : 1 4 

ffi«fif# : AX|a?iJto^-r«fB* : AX&m^cLfc 
7" TV , v w -|B?IIEpoR28 0 

mmm^ 1 7 



Pro Lys Leu Gly Leu Cys Glu 
140 

Ser Gly Asn Met Lys Cys Cys 
155 160 
Thr Thr Pro Lys Phe 
170 

m<omn ■. axib^o^twie* : aiwcml/; 

mm^r : 1 8 

{&(D-\m : AXia?UiCO^T»|B« : AX^JiC^Lfc 
yy-f-7-@a^jNY-S-R4 0 

ia?y#^ : 1 9 

McO'WfB : AXgaMCi-o^-ttDfE* : AX^di^Sc Lfc 
■7°7^-^-ga?ljNY-5' -PF3 0 
Sa?tJ#-^ : 2 0 

te»tf# : AXB?!K:o^-C©lE« : AlWCMLt 
7°7-f-7-Sa?iJNY-5' -PR3„ 
e?!l#-l§- : 2 2 

ffi»tf# : AXga?iJiroV^©fB« : AMtMLfc 
7°7-r-7-Sa?iJHE4-F2 0 

mm^ : 2 3 

ffi»tt$g : AXia?UiroV^©lE« : Alftl^iLfc 
7"7-Y-^-iH?lJHE4-R2„ 
[0 14 9] 

mi] (1) ^^^HPRTSra-Ki-Sy/Alte^O 

mmz (2) ^^^HPRnte^o^^y 

T^PCR^rtT 5 - t i- i 9 *#*S Sn5DNA©^/Mtft*» 
^5r#*^-rglo 55-811 (a) ft, ^^HPRTS: a - K-T 

<o mm lt# h u 5 ^DNAif^-co*3t5 ± a § $ 

£«S;«S^t-„ »ll(b)li, ^7*HPRTjtfzH^ 
£r^7*7V ADNA£r{£»-f6BAC DNASrEcoRI, Hindi 1 1 
* fc iiBamHI-C^lBr L T# 6 tt 5 f / ADNAftfrtf- SrS^b 
Lfc^l^V ADNA^ItMi U -ry^HPRTMfK^©^ 

y y >- 2 ©«ssaM^Si-^f+bfc-»©y°y ^-r-^ 
M^fc^pcRir i V m&£n6mh<D?/vmm-i*m&&^ 

-To #Ell(c) , ^y^HPRme^^tr^^V A 
DNASrftJIrf 5BAC DNASrEcoRI, HindHI* tiBamHIT 
Sir LT# 6*t£ y / ADNASrtffc Sfctfcffc LfcSHKy y 
ADNASrglSti: U -vy^HPRTjfg^-co^y y>-3cD^ 
SSa^J^S^KH-Lfc-*f<©^7^-7-SrffiV^fcjtPCR 

fci 'Pi««$^5DNA©y'Vv«^S)«^-r o 

[g|2] /7^? Kpll08&tFpl207CO#^COMPSBI»* 

[0 3] (1) YD^oWtt^; ADNAty-^x^ 
>-yDNAi©rE5©E«*ffilH)»^X.«|g^ -ry^HPRT 

ite^-»^y y y 3 ^t^y-y^ ><yw\i>m%-& 
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mfcf!g|;tES«©rtfttt-yV ADNAOflilJPMgfJUiftl 
0, (2) SfflifeX-ESteO^/ ADNA^a^r© 

h5W57^*ta. #03(a)t3:, 
•v >7 ^ CO F%'|4y / ADNA t y — fT- A is ^'DNA £ <D ffl CD 

3 4«*-^7V V^DNA^ffi^iA^^/cia^xESlH 

narortStty/ ADNAK>ffliis»3fiai0, afe^icRfliiia* 

«t *) UUBf LT # bix 5 yV ADNA»rJf co^ojo J; ^CD 
±# £ £«5W^1- 0 #0 3 (b) ft, «£;LES«120 
7-lcyMD(ttW5tf W^!) Wf->>3 V 
f©t-h7^t^7 7^t. #03(c)ft, M&X.E 
S«1207- 2 7 ADNAK:*f-f SIM^ W yV 

[04] ■^^^EPOS^ite^Sr^tf-v'J'^yyADNA 
£ff:^-f 3BAC DNA£XhoITiS®f LT#f>ft5yy ADNA 

mftzmmkLfcmmv/^mk&mwt u ^y^EPo 

S^jte^cooi^ y y i coffiSgfl^SfrtSff Lfc- 
*j-c07 P y^-7-?rffi^/i^PCR^ < t 19 ttfe^tLSDNAcoy 
/V«a*»^Sr*i"[llo *u—^ft, -^yxEPOS^ft: 
ae^-Sr-^tf-v^^yV ADNA£&»-f 3BAC DNASrXhoI 

y ADNASrtSMA: Lfc»^coPCR(cJ; ^^^n/cPCRa^i 

1% fcftr*Ufcf^fcJHf?«Sft5:*:$ ^ coDNA<7>it*g 
Sr^1-/^K^*?jti5o X^cou-yft, -^">^EP 
0§5gt{£jieT-£:^tf-7 7*yy ADNA£f*«rf;5BAC DN 
ASrXhoI -cgjUf L T# & *l 5 y y ADNAir &mmt Ltc 
S^y ADNASr»St Lfc*^©^*^^. fcfp-C 

K#K»e>*v3. fcu-^tt, xyr—^DNA^JPW 
*HindIII-C«JI(Jf Lt#fcW X^-#-«o^»»<0 

[15] FpEpoR K/roi8^?rliWi^ 

0o 

[ 0 7 ] ^ y co ft 44 y y a dna t y — y 7V y y'DNA 
tcoRgcoE^^i^im^coe*, -^y^EPos^jt 
fg^-co^y y >• i tp{cRy-yy ^ vy'DNA^a^jA* 
frfcfi^EsMScopcRtc i 5 ^ y y > y 

[08] (1) vi77®rtittt^/ ADNAir^-yy-f 
>- y'DNA t CO n ©jEftftffl [^ffimx.cOg*, ? ^EPOS 
^jUST-co^y y ^ i pfitS^-^r-f >-yDNA^» 
*lfc|imx.ES«CO rtfttty y ADNACO*JK»|g 
j*0, MtJ«ic (2) Sffi^X-ES^Jjacoyy ADNASrS* 
©fflRH*T*iasf br#bti5yy adnabwi^-T 



y-yy--f ^yDNA^co-tpco^sga^j^stcigtf 
^fcyn-y^v^yyvwy y yvif-y-3 >- 

ft, -7 y * co ftfttty y adna t y -yy 1 -r y yDNA t © 
m©Ei!r«ffiiRiiB*^oie*, ^ ^^EPos^f*«f^ 
©x^yyi tpidRy-y^^ ^yDNA^i^jA^tifc 

»*X.ES«ac0^ftttyy ADNACOfMGSli**ffi0, 
fcRftfl PWS i- ±"J»BfLT#e>ilS^y ADNMSr CO 

PLEsmm (no. 20) &vK£.m-7VxEsmfa<D&*<Dy 
y ADNAir*ti-5 -y-y y y yv if- v a v-eco^- 

— h7^t^77^t„ 
[0 9] W^Lfc riSSSr«?*1-5/t*co^gj cog^ 
#t3 4 tr|2« Lfc*mW(D (1) (12) 
#Jt^-f-0 o 

[010] lu^Lfc rsuSS:^i-t-5fcft©#Sj coS 
SBPS-H- 3 4 |r |B« Lfc^lSBJ! co (13) (24) co« ^0tj 
^W(r^-T0 o 

[011] tu^Lfc rsjHSr#9ft-5fc»©#Sj co® 
3 4 i^id* L fc^lfl © (25) J'j^ (36) ©ffibt 4: ff'l 

[012] uaufc riaift*fti-5fc»©¥Sj »s 

&#C-3 4ir?d«Lfc*«Rj]» (56) c/)«(t^/jift^ 

^1-0o 

[013] wM\,tc rnaift»fti-5fc»«)^aj cog 
»#^3 4iCEatfc*l§0^cO (57) CD«$£^ft!£ 

[014] fu^Lrc rns£fl?SH-3fc*cD^J£j cog 
^:#-§-3 4icfettLfc*^BJco (58) ©fflPfiaSrW^Wlc 

[015] Bfr^Lfc ruMiftOBfc-fSfcJ&w^aj cog 
m : Sr n- 3 4 ^mur^mnn m j'm (50) 

[016] ffj^Lfc raUHSr»*i-5fc»©^JS!j cog 

m&^3 4i^mLfc^mm (75) (8 d (D \m 

[017] ^y^GNjtfs^^tfyy^? py n-^co 
ibis, MBU^y^yyADNAy^yy y-T-fe5#*co 
y^/n^-irs/ b^tifc^s-^roii^DNA (yyx$ K-^y 

^yy ADNA) ^»^i:LT, -vy^GNjlg^-cOJSSHa 

l^fcPCRRje (a^t»rtlR]tcoPCR) {Cj;i9±i*S$^5DN 
Acoy^S^M4r^-r0o SfficoTStt, yp-v 

<o*w*^r 0 -7-*-®yct$ft, 10, 

8.0, 6.0, 4.0, 3.0, 2.0, 1.75, 1.5, RXfl. 0 (Kb) Sr 

[018] y^GNjteT-tr-at? y^yy adna 
N]te^»^iaMi-ffiMW^-*J-coy y 4 -t-ny-5' -p 

F3SOW-5' -PR3^rMV^fc^PCRS)S(-i; "9 it*SLT#b 
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KDNA£fM&B@¥S!f (Kpnl, Sail, Xhol, Pvul) T-?M:L 

_kgB/^P>, 10, 8.0, 6.0, 4.0, 3.0, 2.0, 1.75, 1.5, 

M.0 (Kb)£r^-f 0 

in 9] aaisw^Paci^BfLfc^^^GNjie^*^ 
y -if ae^ ^> s dna 

AtyF tMSLTSSWkbfcDNA^^l«JM109rtT' 
SkKitHL-CWfeftST^S KDNASrtJRRSiff (Spe 

[01] 



(a) 



x+v> 2 3 4 




[0 7 



I, EcoRI, Mlul) SfciiRNase-eWtL-C^^ttSDNA 

*#**-f 0 ^-#-©*££}4, *_t«a»b, 10, 8. 
0, 6.0, 4.0, 3.0, 2.0, 1.75, 1.5, Ml.O (Kb) 
"To 

[02 0] ^^^WlicDNAy-r^y U— (Z)#*<Z)^^/V 
l-ir^ h$tT,fccDNA^n — ^SrttMt LT, -r^EST 
(DiM.mmi^ffitf)f£-M<D-77 4 ■V-HE4-F2XU5HE4- 



[02] 




Xhol ^ Xhol 

J /-fi — tHM 




pMAMn»-24-*- 1.35kb -^-EpoR-27 

■7.5kb — ► 
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[E!8] 



[01 9] 




[Ell 2] 



«SM [E4] ,fc S «i#§H [E4] £ ft 




^ PCR 
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[0 9] 



dnaemt] 



r/ADNA*ffr^^tfDNA[CL] 






J, WPCR 
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[01 0] 



WPSSISIffiNAEMX] 



{rVADNABf>f*"StfDNA[CL] 
r^DNA«fr)f[Ll] 

mm'j^mkici] 



*jPfis^H[E3]-c^»fFrii 

frHRK*MttiMAB*| 



- 9J«r.«DNA&?l , f 





fl-*ffl)NA 



w»»*[E4]-eei»Brtt)6: 

MHi**igttDNA£7!l[¥] 




-51- 



[Ell 1] 



Y ADNAWJt [LI] 



»»**[E2] 



«H*.jr'yADNA»fl-[L2' 



ft»;t*'/ADNAllWi-[L3] 



DNAKJIJIJ] \. 



4 *Jffi#«[EljT-ifflttlf 



1 .;>iH)NAfcitftuatWb 



I M-DNA 
«BIW*[E4]-eeoilr^r«4 
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[01 3] 



mm^mmmm ^mm&m^- mm^mm^i 




J r 7^[P3]SW 7-f?~[P4] VfcPCR 
r 7^D>5]2SW 7^[P6] fcfflV^fcPCR 
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[01 4] 



F>*-DNAtl3*(0DNAia?iJ 

mmmmmmmmmm 

/ 




7°7^-[P4] 
J r 7-f?~[P3] 7^"[P4] SrfflV \fcPCR 



.7' 5^[P5]&W M-7-EP6] £rffl V^fcPCR 



7" 7^"[P3] 
^f-f^DNA 




7" 7-fv-CPS] 

i L.7° 7-fY~[P7]&U«7° 7-fV-[P8] &fflV^7tPCR 
7>SMi*»tc£5DNA©^*I 

< c > j>m#>t>ti%iv-v&m/£ 
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ftJ*x.V/AMIAK^[L2] 




tMmtxxwsmsmm 



[E3]t?ijl]»fW«B 
&IMKBIt#SftDitt£?iJ 



QjfacjSC-CPig) 



M&xT/ADNAiefif [L3] 



\ ®PCR 





fiBlft* **ffl>NA WHS** 
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I 
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[017] 



[01 8] 




[02 0] 





[»WH] ¥J*1 2^3 £ 3 1 0 (2 0 0 0. 3. 3 [HfjEfcttfeflgrfe] g| 1 0 

l ) WfEfriS] 3?J£ 

[«I2] [*fjEl*9§] 
[*|jE*hMBB£] Sffi [110] 
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ntmmmmnuffflDQ 

DNA(G?'J [Tl "V 



«*t**MDNA[Cl] 



tn»«afCE2]T?«i»^ni 

&«83ffSfiKDNAffi*IJ 
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